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PREFACE. 



This manual, designed for Common and Grammar Schools and for 
familLea, has been prepared with Be.veral objects in view. First : To po 
limit ilB size, to muke its anaijaia so complete, to secure so natural an 
arrangement, with bo apposite aod artistic illustrationK, as Ut render it 
usable in Common Schools having terms of ten or fourteen weeks, and 
also to present such topics for consideration as shall interest and profit 
pnpila, parents and the people in the laws of healtli, which are baeed 
upon a knowledge of the laws of physiology. 

Second; To secure these results, the outlines of the human gyBtem 
are discussed relative U> atmciure, to lue and to health, with so much of 
Comparative Anatomy (Zoology) aa is deemed needful to show tha 
analogy that esisto between man and the inferior animals, and to appo- 
tize for more extended study in the science of life. 

The treatment of some of the common ilia of life, of wounded, 
poisoned and asphyxiated persons, is briefly diacnssed in their appro- 
priate chapters. 

Another object in view has been to make Ihe style clear, condsa and 
adapted to ihe references made to iihistrative figures, lo teach the pupil 
Ihe correct word, though it may be a teclinical term, believing it ie 
best to use those terms which express the ideas that are peculiar to the 
Htudy. As the study of objecle is more simple and impressive than mere 
words, and aa illustrations are more instructive, particularly lo children, 
than written sentences, Chia work Las been so arranged aa lo be naed 
advantageously, with object study and topical instruction, espet^ally 
with Outline Anatomical Charts, both human and cnniparaliv& 

Aa use is the test of a text-book, this maniul is respectfully submitted 
to leachera and to patrona of schools. 

CALVIN CUTTEE. 
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Anatomy. Physiology and Hygiene. 



CHAPTER I. 

OBlfXRAL REMARKS. 

I 1. The HnMAs Body and a Machinb Compased.— IMiMion of 

ObjecU in ^aiure. Befiniliona of TenaT. (Ma—Tiasuei^Mem- 
tmnei. Life aj Organized Jtudiea. Oreal Divaiona of Qte Body. 

1, However complete a machiue of human inveutioa, none 
can be more perfect in structure, beautiful in appearance, or 
hBrmouious in action tban the "house we live in." 

A WATCH, for instance, contains beautiful wheels as well 

I u delicate epriags, all of which are surrounded bv well-fitted 

cases. Yet the human body contains parts more beautiful, 

3 more delicate, enclosed in cases more perfect in con- 

Btruction. 

The watch has not within itself the power of making or 
applying the oil necessary for its movable parts, but God in 
his goodness has so made the parts of the human body that 
they make and apply as they need their own oily fluid. 

The form and size of a watcli do not of themselves change ; 
but in form and size man varies from his cradle to hia grave. 
Growth and decay are constant in the human frame. 

If a watch is injured, it has not power to repair or mend 
itself. Not ao with the human body : you may bruise it, and 
the injured part possesses a power that is generally able to 
heal it. 

2, All objects in 
ganio, as, animals . 
earths, water and a 

Qnanomk—State th 



he material world are divided into Or- 
id plants; and Inorganic, as, minerals, 
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8 ANATOMY, PHYSIOLOGY AND HYGIENE. 1 

3. Every orgaoized body is compoaed of various parta or 
Or'gatte. A. collection of orgaDs ao arranged that their com' 
bined actioos shall produce a given result is called an Appa~ 
raHmg, The definite, peculiar use of an organ or apparatus is 
called its Function, as, the digestive apparatus conaieta af 
the organs— teeth, stomach, liver, etc. — whose combined func- 
tions result in the digestion of food. 

4. The description of the form and position of these organs 
is called Anat'omy;* the description of their functions, 
Phybiol'ogy ; f the examination of the conditions most fiivor- 
able to their health, Hy'giene. J 

5. Anatomy, Physiology and Hygiene may be considered 
as of two kinds, Siiman and Comparative. The first pertains 
to man, the latter to the inferior, or other animals than man; 
as the horse, the whale. 

fi. The greatest variety prevails in the organization of dif- 
ferent animals. In some the functions are simple. In others 
they are complex, and generally the more varied tho functions 
are in any auimal, the more complex will be its structure. 
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circle. Iha ngclHilm, M»enin«l. 

ObKrviition. — A good eiaiaplo of a aimpls anlniBil cell on r lurge 
. Bcale is an egg; tlie lining of the shell is the cell-wEiU or sac; the wliite 
u the contained fluid; the joDc ia the nudeia; and its germ-spot m the 
nwieolni, (Fig. 2.] 



* Gr., ana, through, 8Jid tonii, n cutting, 
t Gr., phmis, nature, and hgot, a discourse. 
i Qr,, huffidium, health. 
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GENERAL EEMARK8. 9 

7. The earliest organic form of any living thing is a Cell; 
and cella diffarently combined form Tissues. 

, A Simple Cell consiaU of a delicate sac containing a 
fluid, in which ia another very minute beg, called the nu'detu,* 
which contains yet another sac — the micieoiiw or little nucleus. 
(Fig. 2.) Very minute particles or granules are alao seen. 

9, The Tissues, which, combined in various proportions, 
make up the organs of the body. The principal tissues of 
animals are the Muscular, Nervous and Cellular, 



10. The simplest of all the tissues, resembling a film of 
transparent gelatin (jelly), ia called Sagement membrane. 
(Fig. 3.) Upon it, in various parts of the body, are imbedded 
minute epitkt^lialf cells. Other membranes are called the 
Serous, Syno'vial and Mucous. 

The Sekous Membrane is that portion which lines tbe 
walls of certain closed saca or cavities. It secretes a fluid 
called &rMm. The Synovial Membrane closely resembles 
the Serous as regards structure. It secretes a fluid called 
iS^noifto. The Mucous Membrane opens to the surface. It 
Becretea a fluid called Mueus. This membrane varies in thick- 
ness in different parts of the body. 

11. All organized liodies have a limited period of life, and 
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this period varies with every speoiea. The duration of some 

plants is limited to a aiogle summer, while several kinds of 
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12. The life of man is shortened by disease ; but disease is 
Tinder the control of fixed laws — laws which we are capable 

.deratanding and obeying. How important, then, is the 
study of Physiology and Hygiene ! 

13. To understand the structure or use of a machine, it is 
necessary to examine the different parts separately as well as 
combined. The same is true of the animal frame, so "fear- 
fully and wonderfully made." 

14. The human body lias two great Cavities : the Lower 
and the TJpp&r. (Fig. 4.) The same division is applied to 
the horse, to birds and to fishes. 

The LowEK (Anterior) Cavity contains the parts of the 

Mouth, Tho'rax (Chest), and the Abdo'mm. 

The Upper (Posterior) GA\^TT encloses the Brain and the 

Cord. These great cavities are protected by walls 

built up of bones, muscles (lean meat), and the whole is cov- 

the skin, 

luii; TliB iii>]«ii-1jiiici! of tlia stiidirof Aiwlfpinj, Plijslolngj 



SYNTHICTIC TOPICAL REVIK'W. 
Cells, rriBEuee, Ot-ehiih, Apparatus, Divisioi 
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19. In every movement of the body certain organs are 
brought into action, which, taken collectively, constitute the 

MoTOET Apparatus. The parte of this apparatus are the 
Boneg and Joints, the Muscles and the Nerves of Motion. 



CHAPTER II. 

THE BONES. 

16. The bones are firm and hard, and of aduU white color. 
In all the higher orders of animals, among which is man, they 




are in the interior of the body, while in lobsters, crabe, etc, 
they are on the outside, forming a case, which protecta the 
movable parts from injury. 





THE BONES. 13 

{ X. Akatomy of the Bones. — A'uni&cr and Otaiifiealion of the Bona, 
of the Head—Of Ike TraiJc—Of tie Lovier ExlrfmUia—Of tht 
Uppir £itremiiie>. The Juitiis — Dejinitilm ond Cbas^eatiim. Ivt 
mwoJfo Joints— M\red — Movable. Oarliiage. Sipuitiial Memhrane. 
Xipomenf 8. Formalion of Bane. Periasteum. 
17. The number of bonea in the huinaa body exceeds two 

hundred. These, for convenience, are divided into four parts ; 

lat. The bones of the Head. 2d. The bonea of the Trunk. 

3d. The bones of tlie Lower Extr&tiities. 4tii. The bones of 

the l^er Extrcmiliei. 




18. The BONES OF the head are divided into those of the 
ShuU, Ear and Face. 

The SKOLL is formed of eight bones. These are joined to- 
gether by ragged edges, called sufures. (Fig. 6.) 

In each ear are three small bones, which aid in hearing. 
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14 ANATOMY, PHYSIOLOGY AND HYGIENE, 

In the FACE are fourteen bonea. They support tlie softer 
parta outside of them. (Fig. 6.) 

19. The Tkokk has twenty-four Sibs; tiventy-four bonea 
the Spinal Cblumn (back-bone) ; the Sternum (breast-boi 

four in the Pelvis, and one at the root of the tongue. (Fig. 8.) 

The B,IB8 are slender bonea joined to the spinal columi 
one extremity, and to the sternum at the other by means 
yielding aubalance called Ca¥tUage (gristle). The se 
upper riba are united to the sternum by separate cartilages, 
and are named true riba. The next three are remotely c 
nected to it by long cartilages; these are called /aiie ribs. 
The loweat two are only joined to the spinal column ; tl 
are thej^oafini; riis. 

The riba, sternum and apinal column form the Thorax 
(ehest). This cavity enclosoa the heart and the lunga. The 
ahape of the chest is conical ; the lower part or baae should 
be broader and fuller than the upper part. 

The Spinal Column has twenty-four short pieces of bone 
{Veriebru), with sharp processes or apinea, placed one upon 
another like a pile or column. Between each vertebra is a 
thick piece of cartilage that ia elastic like India rubber. 
This yielding subetonce not only unites the vertebrie, but also 
allows considerable freedom of motion. (Fig. 7.) 

The processes are so arranged that an opening ia formed in 
each vertebra. These bonea, coming directly over each other, 
form a bony canal, in which the Spinal Cord is lodged. 

The Sternum ia situated in the middle line of the front of 
the chest, and ia held in place chiefly by the ribs, (Fig. 1.) 

20. The Pelvis ia compoaed of the Innomisatom (hip- 
bones), the Sacrum and the Coccyx. (Fig. 8.) 

The Ihnominatum ia irregularly shaped. Each hip-bor 
presents the largest surface of any hone in the body. Within 



ThnLorieBorthePiceT Guts [bBUnmber and Duma DftbBlHiiiesafthcTnnk. thi- 
•urlbc tha Ullui. DlaUnKUI'li belnevn trun und hl« ritin. H':w in t|,4 Tlinrex ft 
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these bones are deep sockets, lined with carjilage, for the re- 
ception of the head of the thigh-boue. (Fig. 8.) 

The Sackum ia a wedge-shaped hone between the hip-bones. 
It is the basis of the spinal column. (Fig. 7.) 

The Coccyx, at the lower extremity of Fio. d. 

the spinal columa, varies at difTerent ages. 
In infancy it Is cartilaginous; in after )ife 
it becomes bony, 

21. The LOWER EXTREMiTiiB contain 
sixty bones: the F^mur (thigh-bone); 
the Pa-tefla (knee-pan) ; the Tib'i-a 
(shin-bone) ; the Fib'vrla, (small bone of 
the leg) ; and the bones of the Foot. 

The Femur* is the strongest and long- 
est bone of the body. It supports the 
weight of the head, trunk and upper ex- 
tremities. (Fig. 1.) 

The Patella f is a small chestnut- 
shaped bone, placed on the front part of 
the lower extremity of the lemur, and 
connected with the tibia by a strong lig- 
ament. (Fig. 13.) 

The Tibia J ia situated at the fore and 
inner part of the leg. It is triangular in 
shape, and forma the sharp ridge which 
may be felt on the front part of the kg 
below the knee. (Fig. 1.) 

The Fibula § is smaller than the tibia, 
and of similar shape. It is firmly bound 
to the tibia at each extremity. (Fig. 1.) 

22. The Bones of the Foot are the 
Ta/sua (iostep), Meiatai'sus and Pha- 
lan'gea (toe-bones). (Pig. 9.) 




^lio Ihu F.'mqr. PuttLiu. TiWu. Fibula. Stutfl lUo luuucs of tb' 
Lat, thigh. \ Liit., IMe dinh. t Lai., afiule, | LaL, a clatp. 
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16 ANATOMY, PHYSIOLOGY AND HYGIENE. 

The Tab8U9 is^formed of seven irregular bones, which are 
BO firmly bouod together aa to permit but little movement. 
{Fig. 9.) 

The Metatarsus eonsista of five bones. The tarsal and 
metatarsal bonea ibrm a strong arch toward the inner and 
lower surface of the feet. This structure conduces to the claa- 
ticity of the step, and the weight of the body is transmitted 
to the ground by the spring of the arch in a manner which 
prevents injury to the numerous oi^uns. 

The Phalanges* of the toes have fourteen bones; each of 
the small toes has three ranges of bones, while the great toe has 
but two. In man the great toe is not opposed to the othi 
in a well-formed foot the secpod toe is the longest. l,Fig. 9-} 

23. The XJpFEE Extremities contain aijcty-four bones 
the Clavicle (collar-bone); the Seap'ula (shoulder-blade) 
the Su'm.efU8 (arm-bone) ; the Jia'diita and Utna (fore-arm) 
and the bones of the Maud. (Fig, 1.) 

The CLAviCLE,t shaped like the italic/, is attached at one 
extremity to the sternum, and at the other to the scapula. 
(Fig. 1.) It braces and thus prevents the shoulders from 
falling in toward each other. 

The Scapula, a flat, thin, triangular bone, is situated 
upon the upper and back part of the chest. It lies upon 
muscles by which it is held in place and moved in difierent 
directions. (Fig. 30.) 

The Hdmekus is a long, cylindrical bone that extenda 
from the shoulder to the elbow. (Fig. 1.) 

The Ulna J is the small bone of the fore-arm, and occupiea 
the inner side. It articulates or joins with the humerus at 
the elbow, forming a perfect hinge-joint. (Fig. 1.) 

The Kadiub§ is piaeed on the outside (the thumb side) of 
the fore-arm. It is larger than the ulna, and articulates with 
it, both at the elbow and at the wrist. The radius also unites 
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■j- Lat, eJau'w, b key. J It., a meomtre, i LnL, t, tpobe. 
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I with the first row of the boDes of the hand, forming the wriat- 
joint. 

24. The Bones of the Hand are tiio Ccer'pw (wrist); 
the Metacar'pua (palm of the hand) ; and Phalan'ges (finger- 
bonee). 

The Carpus has eight bonea, arranged in two rows, and so 

miy bound together as to permit little movement of the 
wrist One row articulates with the fore-arm, the other with 
the bones of tlie palm of the hand. (Fig. 1.) 

The Metacakfub* has five bones, upon four of which are 
placed the first range of finger-bones, and upon the other the 
first thumb-bone. This bone of the thumb is the shortest, 
and it is also opposed lo the other finger-bonea. (Fig. 1.) 

The Phalanges of the fingers have three bones, while the 
thumb baa buttwo. The fingers are named, in succession, the 
thumb, the index, the middle, the ring, and the little finger. 

(Fis- !■) 

Obsermlion. — The wonderful adaptation of the hand lo all the me- 
chnnical offices of life ie one cause of man's euperiorit; over tlie infe- 
rior aniaialB. This ariiiex from the size and strength oF the thumha uid 
the difTerent leogtlis of the Gngen. 

25. The Joints are formed by the ends of bones, nsually 
enlarged and variously united. Generally, one surface is 
somewhat convex or rounded and the other concave or cup- 
like, the two parts being beautifully fitted to each other. 
All the Articulations or joints are distributed into three 
groups, the Jmmowiftfe, the ^feed and 

The Imuovable Joints have the ends of the bonea placed 
near each other, without intervening cartilage; as, the bonea 
of the skull and some of the bones of the face. 

The Mixed Joints have the bones united by cartilage; 
BS, the bones of the spinal column. 

The Movable Joints are the most perfect articulations. 



.<T. ,i.iBi urvidof UoviUile Jb^DtiT 

* Gr., metit, nfler or Leyond, and Itarpn, wrist 
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18 ANATOMY, PHYSIOLOGY AND HYGIENE. 

The bones are covered with Cartilage, and this surrounded 
by Synovial membrane. Outside of and connected with this 
membrane are the special tiea, or Ligaments* as the joints of 
the upper and lower extremities. (Fig, 11.) 

26. Cartilaqe is a smooth, pearly-white substance. Upon 

the convex surface of the bones that form a joint, the cartilage 

is thickest iu the centre, and that which covers the concave 

surface is thickest around the edges. (Fig. 10.) 

Fio. 10. Fig 11 




The Synovial Membrane is a thin, flexible skin that se- 
cretes a fluid called Synovia (joint-oil). It is the most perfect 
lubricating substance known, (Fig, 11.) 

The LiQAMENTS are strong fibrous bands, more or less elas- 
tic, that bind together the joints. (Fig. 11.) 

27. In all animals when very young the framework (Skel- 
eton) is cartilaginous or animal matter; soon the pieces of 
cartilage become charged with a mineral substance — Ume — by 
which they are made firm and somewhat brittle. This stage 
of development forms the bony skeleton. 
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Obaervaii'm. — To shoir the lime wlthoot the Bnimnl matter, bum ii 
bone in a clear fire, and it becomes white and brittle, the nnimaJ part 
hBTing been coDsumed. To ehow the animal matter without the lime, 
immerse a slender bono fur a few daya in a, weak add (one part moriatia 
acid Bod six parts water), and it becomea Qexible, (he earthy matter 
having been removed. 

28. The bones of the Skeleton vary in form. Some are 
long, others are short or broad. The long bones are hollow, 
or have an arched form com- 
pact upon the surface, and 
spongy within. This open 
texture increaaes toward the 
ends, which it entirely fills, 
excepting the very thin, hard 
wall. The hollow cavity i§ 
filled with a yellowisih fat 
called Medidla (marrow). 

The flat bones, as those of 
the skull, have an outside and 
an inside layer of bone, with 
on intervening spongy texture. 
The bonea of the spinal col- 
umn and thoae of the wrist are 
less spongy than the ends of 
the thigh-bone, but less com- 
pact tlian the suriace of the 
shaft. 

29. The bones are covered "J^" «pp™™""™>|'" "»•«■ '■"<•» »- 
irith a dense membrane called 

PerHostewn.* This fibrous membrane invests the skull, and 
is called Peri'a 




1, 1, Pidllam la 



Nir.hjni 



* LaL, pert, around, and os, a bone. 
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i 3. PuTEiOLoaY oy the Bokes. — Adaptatiov, of their Slrveture Co their 1 
Uies. Qeneral Uses of the Botvo. SkiU al llioum in tlie union of t/tt \ 
SkuU vtilh the Spinal Column. The Utea of Uie JoiiUji. Glaeiijieatioi 
of the JoinU. 

30. The Bones determinB generally the size of tlie body. 

They support all the soft parts, aa the flesh and vessels, and 

likewise afford a firm surface for the attachment of the liga- 

Fia. 13. Fia. U. 





Ra. 13. Thi SiaoT KrsJoint, Uld np!>: 
facDor. 3, 3, Llgairiedtn. i, InHBCEJoD at at. 
Lbtd&I fuid extorriJil CBrlllugeB, B, Ugumait 



tloBod. 1, t, Oapinlu ligamont. 6, t, Intomal ami eilamjil lut^til llgaau 

ments. In their adaptation to their several offices they ex- 
hibit a perfection of mechanism worthy the infinite mind of 
the Divine Architect. 

The use of the varioua bones is diflerent. Some protect 
organs, as those of the skull and chest; some for support, aa 
the pelvis ; while others are used for motion, as those of the 
extremities and spinal column. The bones of the upper ex- 
tremities exceed all others or any instrument of art in the 
variety of motion and uses to which they can be put. 

The union of the spinal column with the skull exhibits o 
of the most ingenious contrivances to be met with in the body. 
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lot. It pGrmitB tho backward and forward movement, as in 
bowing and nodding the head. 2d. The motion which is 
made in turning the head irom side to eide. This admirable 
piece of mechanism aSbrds great protection to the spinal cord 
at the top of the neclt, this being, perhaps, the most vital 
portion of the whole body. Injury to it or pressure upon it 
is instantly ^tal. 

FiQ. 16. Fia. 10. 




31. The Joints. — The uses of the joints are to enable the 
l.body to sustain greater weight, to diminish the force of blows 

r shocks, to afford freedom of movement, to modify the di- 
ction in the action of muscular power. 

32. For simple union without movement, we find the Im- 
movable joint; for great strength and little movement, the 
Mixed joint ; and for full freedom of movement, the Movable 
joint. Of the movable joints for motion in one plane and 
two directions, we find the Hinge-joint, as the knee and 
elbow joints; and for free rotary motion, the Ball-and-Socket 
joint, as the hip and shoulder joints. (Figs. 1, 6, 13.) 
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-Effeel of EierdBe upon the Bma ^ 
■m—OJ Stooping. Trtatraent oj fVoo- 



i 4. Htgibnb op the Bonks,- 

Children. Effect of Oompre^. 

tura~OJ Sprains^Of Fetoia. 

33. The health oj Ike bones is promoted by rer/ular exereiie. 

The kind and amount of labor should be adapted to the age, 

health and development of the bones ; neither the cartilagiooua 

bones of the child nor the brittle bones of the ai 



1 




adapted to long-continued and severe exercise. While pro- 
tracted exercise in childhood is injurious, moderate and reg- 
ular labor favors a healthy development of the bones. 

54. The lower extremities of the very young are itoi adapted 
to tvMaining much vmght; hence, to induce a child to walk, 
or to stand by chairs, while the bones of the lower limbs are 
imperfectly developed, is productive of serious injury ; " bow " 
legs a.re thus produced. The benches or chairs for children 



^^^r In a acbool 
^^B otherwise 
^" the flexibl 
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lii~a acboDl-room ehould permit the feet to rest upon the Soor, 
otherwise the weight of the limbs below the knee may cause 
the flexible bone of the thigh to become curved; the chairs 
should also have suitable backs, aad the child be allowed 
frequent change of position. (Figs. 15, 16.) 

35. Compression of the cheet should be avoided. In youth 
the ribs are very flexible, and a small amount of pressure 
will increase their curvature, particularly at the lower part 
of the waist. By tight or "snug" clothing the ribs are drawn 
down and the space between them lessened, so that in some 
instances the anterior extremities of the lower ribs are brought 
quite together; hence, the apparel should be loose and sup- 
ported by the shoulders, both for children and adults. 

36. An ereel poetlion both in sitting and dajnding should be 
carefully maintained. The spinal column naturally curveB 
from front to back, but not from side to side. The admirable 
arrange men t*of the bones and cartilages permits a groat vari- 
ety of motions and positions, the elasticity of the cartilages 
always tending to restore the spine to its natural position; 
but if a stooping or a lateral curved posture be continued for 
a long time, the compressed edges of the cartilages lose their 
power of reaction, and finally one side becomes thinned, while 
the other is thickened. These wedge-shaped cartilages pro- 
duce permanent curvature of the epioe, which is often at- 
tended with disease of the spinal cord. (Fig. 17.) 

ObaertoMim 1. — The Btodent, BeamBtress and artisan frequently ac- 
quire a Btoopiug position bj inclining forward to bring their books or 
work nearer the eye». The desk of the pupil is often higher than tlie 
I elbow ae it bangs from the ehoulder at rest; consequently, in drawing, 
writing and oflen in studying, one ahoutder in elevated and tlie other 
depressed, distorting tlie spine. In tbc daUy employments of life cbil- 
a shonld early be taught to use tiie left hand and shouldi 
I freely. DiBtortions of the chest necessarily accoiopanj deformity of 
L^ioe, and disease of tho heart anO lungs follows, compared to which 
" p of eymmetry is a minor conRlderation. 
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2. — Emineot physicians both in this country and Europe state thnt, 
unong the fashionably educated, not one female in ten escapes deform- 
ities of the ebouldera and epinal column. The student, to prevent ai 
well as to cure slight curvatures of the spine, should walk with a book 
or a heavier weight upon the head. Porlera and lahorem of some coun- 
tries bear very great burdens upon their heads, and walk at a rapid pace 
with comparative ease. Such persons, in general, have erect forms. 

3. — Friiciared or dweaxed bon^ and ligaments ahovM reeehe special otfen- 
(ill. In /ractured bona a surgeon'a care is not only needed to adjoat 
tLe parts, but for several weeks to walch the reunion, that the limb may 
Dot be crooked or shortened. In tpraiaa the ligaments are not usually 
lacerated, but strained and twisted, causing much p^, and afterward 
inSammation and weakness of the joints. To effect a cure there shoiUd 
be absolute rest for days, and perhaps weeks, using tepid bathing and 
prolonged moderate friction. More persona are crippled from Ul^cared- 
for sprains than fractured bones. Persons enfeebled by disease, partic- 
ularly scrofula, cannot be loo assiduous in adopting an early and proper 
treatment of injured joints, to prevent the aflection called "while 
swelling." • 

4. — The disease caUed "Fdon" is an inflammation that commencfa 
in or beneath the periosteum. It is attended with severe, throbbing 
pain, and the unyielding structure of the parts prevents much swelling. 
The only eiteeeti/vl treatment of this painful afiection is an toHy,fre^ 
opening through the periosteum to the sorface of the bone. The earlier 
the incision is made, the less the risk and tlie suflering. The same 
tcealment must be adopted in inflacamation of large bones. 

J S. CoMPABiTTVK AUATOMT (Osteology). ClamificaXvm aj Animalt 
according toihOT arutlwt. QeneralOuaacttnstietoJVtrldjraiaimdln- 
•Btridrrales. Ctatgification of Vertdiratci. Compare Bona q/' the Hmd 
^ VtrlSiTaix*. The Yeritbrai CWimn— Me JTiorax—lTie Exiremitia. 
OharaeUritlia of J.im«loia — MoWuwo— Borftoto— iVolojoo. 

37. Ik minute structure and chemical composition all ani- 
mals are esaeDtialij the same, but the different fuuctiona and 
habits require special conformations. 

38. Animals may be separated into two divisions, Verle- 
bra'ta (Vertebrates) and Invcrtebra'ta (Invertebrates). These 
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are sabdivided into five sub-kingdoms,* namely, VeriArala 
(Back-bone'), An'nvloaa (Ring), UoUu^ca (Sac), Radia'ta 
(Star), and Protosio'a.'\ 

Jio. 1», Fio. 20. 




IsmTmiitt— 1 



lowRlliL 2.Th. 



digHtlre orgiiu. 3, The circnj.lorj o 

39. If a Vertebrate is divided transverBely, or cut in 
halves, two separate cavities are found; the upper cavity 
contains the main mass of the ^Nervous System (Brain and 
Bpinal Cord). The lower cavity contains the Digestive and 
the Circulatory Systems. (Fig. 19.) 

If an Invertebrate is similarly divided, only one cavity 
is exhibited; this contains the Digestive and Circulatory 
ByBteme, with the Gan'glia (centres or enlargement of the 
nerves). (Fig. 20.) 

40. The Ganglia of Vertebrates are placed on the upper 
(dorsal) side of the cavity, and the circulatory organs on the 
lower (ventral) side. la Invertebrates the Ganglia are found 

■»>? Wli<<nueUixyf<itindldT«ttebn.lHt 

* The brief outlineti of Zoology introduced in this work are srnuigcd 
into tico diBieiom, from Lamarck. Writers on Natural History, aa Lin- 
tUBDB, Cavier, Edwarda, Nicboliion and olhun;, have adopted differenl 
(nb-kingdoms numerically. I have chosen to arrange them into five 
Vlb-lemgdom>, 

fGr., proWa, firBl, aTid Zooa, an antrnal. 
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off from the general cavity of the body. In this sub-king- 
dom are olaaaed MaTn'malu, Bird», Sep'lilet, Ampkii/iana 
and Finhes. 

Mammals include Man and all the ordinary quadrupeds. 
This class are characterized by having special glands that 
secrete milk, by wbicli the young are nourished after birth. 

Birds are oviparous* vertebrate animals, with a double 
circulation, and covered with feathers. 

intra! Glresi^hincti-rMlci.fVwtebnkds. SUId tbiclnnncrtli 
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a claM of vertebrates with incomplete 
r from birth, and are generally covered 
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Reptiles eompri 
circulation, breathe 
with Bcales or plates. 

Amphibians are bo fortned as to live on land, and for a 
long time under water. Tbeir distinguishing characteristic 
18 that they invariably undergo some kind of metamorphosis 
or change after birth. At first the general conformation of 
the body resembles fishes ; at this stage they breathe by gills ; 
subsequently they change form, and >a their adult state poe- 
eess air-breathing lungs. The skin is generally naked. 

Fishes are oviparous, vertebrate animals, and breathe by 
gills. They differ in the form of the bodies, but the outline 
is simple. They are usually covered with scales. 

42. The Bones of tqe Hkad of other MammaU resemble, 
in many points, those of man. In some quadrupeds, as the 
Honu and Cow, the frontal bone of the skull is in two pieces. 
In the Elephant the skull-bones unite in early life, and thus 
form but one bone. In the Hog the parietal bones of the 
skull are united in one bone, while the frontal bone has two 

The great majority of Mammals possess teeth, which vary 
And constitute most important characters for separating the 
of this sub-kingdom from each other. The struoture 
of the jaw also varies. In those animals provided with tusks 
there are two small bones (In term axillary) between the two 
upper jaw-bones. In the Horse, Hog and Cow the lower jaw 

insists of one bone, (Fig- 21.) 

In Birds the bones of the head, in number and position, 
resemble Mammals, but they are early united, leaving no 
trace of the sutures. The upper jaw of the bird is so artic- 
ulated with the skull as to admit of motion independent of 
the lower jaw (which never occurs in mammals), and the 
lower jaw, instead of being articulated directly witb the skull, 
is connected through the intermedium of a distinct bone called 

10 Oa Qmdratum. (Fig. 22.) 
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In Replilea the hcad-boiiGB are irregular ia form, Etnd 
greatly vary in number. 

In Fiikea the bones of the head are numeroas and irregult 
and their study is a matter of much interest in acquiring a 
full knowledge of Natural History. (Fig. 24) 

43. The Vertebral Column of other Mammals, with slight 
modifications, is like that of man. The number of cervical 
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vertebrBB is almost invariably seven ; the dorsal average thir- 
teen ; the lumbar or loins, from three to seven ; the sacral, 
usually four ; the caudal or tail, from four (the number of 
the coccyx in man) to forty-aix. The length of any part 
the column seems to depeud Dot so much upon the wtmber 
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Wme vertebrse as upon their length; thus we find seven cer- 
I vical vertebra in the long-necked Girafie and in the short- 
■ necked Mole. 

In Birds the flexibility of the neck enables any part of the 
body to be reached by the beak. This is owing to the ball- 
and-aocket articulations and to the great number of cervical 
vertebne, which in the swan are twenty-four. The dorsal 
vertebrse vary from seven to eleven, and are generally consol- 
idated into one, but in birds that do not fly they remain dis- 
tinct and movable. The last caudal vertebra has a large, 
strong process, shaped like the letter V, for the support of 
the large feathers, which act as a rudder in flight. 

In Reptiles the vertebne vary in number from some twenty- 
ibur to four hundred, as in the Python. 

In Amphibians the vertebrse may be hollow at both ends, 
or rounded in front and hollow behind. In Frogs the spinal 
column is short and the dorsal yertebrie are very long. 

In Fuhee there are but two kinds of vertebrae, tlie dorsal 
and the caudal, and these vary in number from twenty to two 
hundred. The vertebral bodies present a conical, cup-like 
depression on each side, which contains a gelatinous fluid 
having the same use as tbe elastic cartilage between the ver- 
tebrse in Mammals. 

44, The Sternum op Mammals is long and narrow in 
shape, flat and destitute of a keel or ridge. 

In Birds it is much extended, and forms the largest bonea 
in their bodies. It has upon its anterior surface a ridge re- 
sembling the keel of a ship, for the support of the muscles of 
the chest used in flying. The size is proportioned to the 
powers of flight ; hence in the little Humming-bird, which is 
on tie wing moat of the day, it reaches the maximum of de- 
velopment. 

Of tbe Reptiles, Serpents have no sternum ; but in Turtles 
ijt has an extraordinary development, and extends from the 
a of the neck to the commencement of the tail, forming 
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the ventral or belly part of the shell-covering. Fuhe» have 
no steruuni or hreaat-booe, properly so called. 

45. The Ribs are much alike in Mammah, generally in 
twelve pairs ; in the Horse, however, there are eighteen 
pairs. 

In Birds tlie cartilage that unites the rib to the etemum is 
bony, giving solidity to the chest. 

In some Entiles, as Lizards and Crocodiles, the ribs are 
more numerous than in Mam- 
^'°- *^' mala and Birds, and protect the 

abdomen as well as the chest 
III the Turtle the ribs ar€ 
pnnded, forming the dorsal part 
of its shell, or the roof of its 
portable dwelling-house. In Ser- 
pents the lower or anterior e 
tremities of the ribs have no car- 
tilage; they aid in progressive 
movement or crawling, as under 
the skin their ends can be placed 
on the ground like feet. 

Among Amphibians Froga 
. 8, Cot- and Toads have no ribs. In 
it' "phK- N'ewts they are rudimentary. 
B, TLiiiii. In some Fishes the ribs are 
ftBioreiia. „jj„ji„g . in aiders they are very 
complete, and surround the 
i connected with a chain of 




trunk ; in still others they 
bones representing the sternum. 

46. The Clavicle maintains th( 
in quadrupeds, where its presence 
wanting, as in the Horse and Cow. 

The clavicles of Birds are peeulii 



shoulders apart; hence, 
would be a defect, it is 



unite at their an- 



terior extremity, forming a forked bone called fu^mUa (wish- 
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I bone). In binb of powerful flight, as the Eagle, the clavicles 

F we very strong ; in others, as the domestic Turkey, they are 

weak. Connecting the scapula to the aternum is the cor'aextid 

bone, which ia placed side by side with the fiircula, and is 

the main source of support to the wings in flight. 

r In some Beptilee, as the Tortoise, both the clavicle and the 

I coracoid bone are found, while Id others, as Serpents, both 

t are wanting. 

In Fishes the true clavicle is wanting, but in some species 
there is a modified form of the coracoid bone, free at its lower 
extremities, which may, perhaps, subserve the purpose of the 
clavicle of the higher animals. (Fig, 24.) 




47. The Scapula is present in Mammals, Birds and most 
I ReplUet and FUlus. In the Horse and Cow it is an essential 
§boue. 

In Birds the scapula is long and narrow. 
Entiles, Amphibians and Fishes have, in general, the scap- 
Bitila, but variously modified. 

48. The Upper Extkemities in Mammals are never want- 
In animals that swim or burrow the humerus ia short, 

thus enabling the fore limbs to be used with force; where 
bwiftnesB is required, this bone is long and slender. When 
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the bBDd is need for support iDstead of prehensioa or eeiziDg, 
the radius loses its power of rotation on the ulna. 

The hand varies according as it is used for seizing food, 
swimming, flight or walking on greund more or less firm. 
The wrist is formed of two rows of boues ; the number varies 
from five to eleven. The Motacarpal boues vary ; in the 
Horse there is but one bone, called canon. The fingers are 
never more than five. The Cow has two. The middle finger 
is the most persistent, being the only one left in the Horse. 
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In the Whale the upper extremities are converted into 
ming paddles. 

In Birds the bones that form the limb proper or wing are 
modified to suit the special function of flight, but essentially 
the same parts are present as in the upper extremities of 
Quadrupeds. 

In Reptiles the fore limbs are generally wanting or rudi- 
mentary. 

49. The Lower Extremities in Mammah are sometimes 
absent, as in Whales and Dolphins. lu quadrupeds, as they 
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are used mainly fur Eupport and progression, the:}' are less 
modified than the upper extremities. 

In Birds the femur is short and straight. The tibia is the 
chief or longest bone of the hind iimb. The fibula is uoited 
to the tibia at various distances down the leg. The ankle- 
joint is placed in the middle of the Tarsus. 

[n some Reptiles, as tlie Tortoise and Lizard, the limbs are 
composed of bones which in number, form, position and func- 
tions much resemble the corres|}uuding ones in Mammals and 
Birds. In the Serpent tribe the limbs are wanting. 
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In Amphibians the limbs are well developed. In Fishes 
tte extremities are rudimentary, being represented by fins. 

50. The Annuiosa* are numerous, embracing animals 
having an external skeleton made up of segments or rings 
arranged along a longitudinal line, and consistiug mostly of 

, hardened skin. This sub-kingdom is separated into two di- 

I'Tisions, which include many classes and orders, and embrace 

Beetles, Weevils, Bees, Wasps, Butterflies, House-flies, Fleas, 

Millipedes, Centipedes, Spiders, Scorpions, Lobsters, Crabs, 

Worms, Leeches. (Figs. 25, 26.) 

51. MoLLUBCAf are mostly soft-bodied animals that are 



BiptllH. Amplilblaiii 



*Lat, Annuius, a ring. 
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uaually protected by an external skeleton or ehell 
of the carbonate of lime. Tbe Mollusca are separated iuto 
two divisions, each of wbich is divided into classes and or- 
ders, embracing the Nautilus, Cuttle-fishea, Suails, Limpits, 
Whelks, Muscles, Oysters, Scallops, Seamata, etc. (Figs. 
27, 28.) 

Fia. 2fl. 52. The Eadiata embrace 

animals whose organization is 
much less complete than that of 
most other animals. 

58. The Pbotozoa forms the 
lowest division of the animal 
kingdom. They are generally 
of very minute size, and are com- 
posed of a jelly-like aiibstance. 
Moat of them are only seen by 
the lud of the microscope. They abound in the air, are 
largely found in water, and are popularly called "animal- 
culffii," or "parasites." Some few attain a large size, as the 
sponge. 

Obiervatioa I. — The joints and limbs of domcsltc ntiimala when in- 
jured or Bprained should have iimnediaie and absolute rai, particularly 
with the noble horse, if permanent lamenexs woald be prevented. To 
allay inSammation, apply irarm and even hot water, attended with 
rubbing or friction. If hot fomentiitinns are not adequate after three 
weeks' trial, then apply a blister to the diseased porL 

2. — The varied structure of the four lower Bub-kingdotnB of animals 
is replete with interest and inslruetion, bnt the nc&iwarily limited spnee 
of this elementary school-book entirely precludes their consideration. 
Allow UB to advise all, who can commajid the leisure, to extend this 
study lo the beautiful and wonderful works of creation of seen in these 
parts of the garden of the Lord. 

The RidialL TliD IToImuu. [luw ibiiDld Injuml Julua tie irealeiir OI/BH-vutiDD 3. 
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SnrN-THTCITC TOPICAL RKArrK'W. 

OSBKOnS SYSTBH, HUMAN ANB COJIPAHATIVK. 
Close es, Sub-klnsdoma, X>ivisic>TiB. 
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CHAPTER III. 



THE MUSCLES. 



64 All the great motions of the body are caused by the 

movement of some of the bones which form the framework of 
the body ; but these, independently of themselves, have not 
the power of motion, and only change their position through 
the action of other organs attjiuhed to them, which by con- 
tracting or shrinking draw the boites after them. In eome 
of the slight movements, as the winking of the eye, i 
are displaced or moved. These moving, contracting organs 
are the Mm'cles (leao meat). 
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' titude of filameDts or flrillce (fibriU^, and each filament into 
jed lougitudiiially. 

56. Every filament, each fibre, all the fasciculi, and every 
muscle is surrounded by 
a thip, tough membrane 
called Fascia (sheath). At 
the extremities of the mus- 
cle the sheaths that cover 
the smaller fibres and the 
membranous covering of 
the whole muscle unite 
and form a firm inelastic 
cord or band called Ten- 
dan (sinev). (Figs. 35, 36.) 

57. In some muscles ths 
fibres run iu straight lines, 
others spread like a fan, 
while others converge to 
one or both sides of a ten- 
don, running the i^lyile 
length of a. muscle, as tlie t»nr "nd jiiguiiir tuin. aa, ooo of iiib i.oum 
plume of a feather. A few ^„„,,^i.;„.i,«flr»-,»»«i-.) 
muscles that eui'lose cavi- 
ties have the muscular fibre running in a circular direction. 

58. Tendons vary in shape. Some are long and slender, 
others are sliorC and thick, while some are thin and broad. 
They serve to fasten the muscles to the bones or to each otlier. 

Obiemilion. — ^Tbc dilTereut parts of a miif<cle, tlie lendon, fascia and 
bundle of fibrex, can be Been by ezamiiiing a leg of beef. 

59. In general, the muscles form about the bones two lay- 
ers, called the superficial, or external muscles, and the deep- 
sealed, or those nearest the bone. There are mure than four 
hundred muscles in tlie human body. To these, and a yellow 
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Bubatance called /«(, that surrounds and fills the spaces in the 
muscles, the child and youth are indebted Ibr the rouuduega 
and beauty of their limbs. Muscles are classed aa Voluntary 
or Involuntary. (Fig. 35.) 

iO. The Voluntary Muscles are those that act when wo 
Will or wish to use them. They are striated, or have beauti- 
ful parallel wavy lines, which run around the fibres in a cir- 
iular direction, as the muscles of the arm aod foot. 

The Involuntary Muscles act independently of our . 
vishes, and arc not striated, or striped, as the heart. Borne 




Wbrn llio triceiH (B) mam 



muscles are both voluntary and involuntary, as the muaclea 
used in breathing; they act with regularity when the atten- 
tion is withdrawn from them, but can be controlled somewhat 
by our wishes. This mixed muscular action is highly import- 
ant to the elocutionist and to the singer. 

61. The chemical composition of muscles cannot be pre- 
cisely known, because of the difficulty of detaching the fibres 
from their membranes, blood-vessels and nerves blended with 
them. 
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T* 62. In muscular action tliere is an increased activity in tlie 
blood-vessels in proportion to tlie amount, of exercise per- 
formed, and also chemical changes by which heat is produced. 
The electrical current known as the " muscular euiTenl," is 
probably a result of chemical action. In the entire muscle 
its path lies along the outside toward the tendons. The direc- 

ttion of the total current of the body is irom the head down- 
ward. 
Observation. — In Mction, or rubbing tbc body with the hand, the di- 
rection of the current should be followed ; otherwise, irritation ie pro- 
duced rather ihan the soathing iniliience desired. Tlii« direction ia of 
gpeciiU importance to nursea and watchers in caring for the sick, par- 
ticular!)' nervous patienla. The efiect of friction is Eometimes improved 
hj moiBtening the inside of the hand. 

I I 7. Phtsioloot op the Mobcles. — Relative Uses of Oie Bone* and 
Miada, Cliaraeteristie Property iif Mandee. U»et of Tendon*. 
63. To give a clear idea of the relative uses of the Muscles 

Land Bones, we quote the comparison of another: "The Bones 



i are to tbe body what the maata and spars are to tbe ship — 
they give support and the power of resistance ; the Muscles 
are to the bones what ropes are to tbe masts and spars," 

64. The characteristic property of the muscles ia eonbroMl- 
ity. Each fibre of the several muscles receives from the brain, 
through the nervous filament appropriated to it, a certain in- 
fluence called nervous fiuid, or stimulus. It ia this that in- 
duces contraction, while the suspension of this stimulus causes 
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relaxation of the fibres. During contraction the muBcIa 
ehortena in the direction of ita leDgth, and enlarges in the 
direction of its thickness. 

65, Muscles reiHttin contracted but a short time; then they 
relax or lengthen, which is their rest. When tlie muscles 
are in a state of contraction they are full, hard, and more 
prominent than when relaxed. The muscles passing over to 
straighten a joint are uauallj called Extensors, because they 
serve tu extend the part beyond the joint, while those lying, 
in front of the joint are, for the opposite reason, called Fle3> 
ors. (Figs. 38, 39.) 

Ob»eniidion,-^The alternate contraction and relaxation of Ihe moacles 
may be shown by claaping the fore-arm about tliree incbes below the 
elbovr, then open and sbut the fingers rapidly, and the swelling and 
relaxation of the muselen on the opposite eidee of the amu, alternately 
irith each other, will be felt eorresponding with the movement of the 
fingers. While the Gngera are beodinig, the inside muscles swell and 
thQ outside ones become flaccid, ajid while the fingers are extending, 
the inidde muselea relax and the outside ones swell. The alternate 
BweUing and relaxation of opposing musclefl may be felt in all the 
uf the limbs. 
Tendons serve to convey the contractile power of 
to the bones ; they are in themselves passive organs, 
possessing no contractility. In them the evidence of care 
and skillful arrangement is beautifiiUy exhibited. Wherever 
muscular action is wanted and the presence of muscle would 
be inconvenient or mar the harmony of proportion, or where 
great strength is needed, there we find the email, dense, con- 
ducting tendons ; the slits in the short tendons of the second 
joint to allow the long tendons from the muscles of the fore- 
arm to pass through to the last bones of the fiugers alli>rd 
the beat conceivable arrangement for compactness, delicacy, 
beauty and utility, (Fig. 37.) 
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i 8. Hyoieije op the McecLts. — An Eseerdial Muicuiar L<ae. 

Iportanceo/tuiingMnsdeiiinPareAir — InlAghL Of EifTate. Ohv- 
diliont ta he observed in Mtiscalar Exerate. Education of I~ 
Proper Mvncvlar Teruion. 
67, The miiscleg should be abundantly supplied vnth pure 
blood is the' first aod essential law. A pure state of the blood 
requires that tlie digestive apparatus should be in a healthy 
condition; that the vital organs should have ample volum 
that the lungs should be plentifully supplied with pure ai 
that the skin should be kept warm by proper clothing and 
clean by bathing, and that il should be acted upon by i 
and amlighi. 
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68. The muscles should be vsed in pure air. The purer the 
air we breathe, the longer can the inuaeles be used in labor, 
wsJkiug or eitting, without fatigue aud injury; hence the 
benefit derived in thoroughly ventilatiug all inhabited roomB. 

Obseraaiion. — It is a common remark that sick peiHone will at up 
longer when riding in a carriage than in an easy chaic in the room 
where they have lain xick. In the one instance thuj breathe pure air ; 
in the other, usualty, a confined, impure air, 

69. The mvxles should he exereised in the light. Light, 
particularly that of the gun, exercises as great an influence 
nn mau as it does on plants. Both require the stiiuulua of 
this agent. Students should take their exercise during the 
day rather than io the evening, and the farmer and the me- 
chanic should avoid night toil, us it is much more exhausting 
than the same effort during daylight. 

lUvMratUm. — Plants that grow in the shade are of lighter color and 
more feeble than those ttiut are exposed to sunlight. Persons thikt 
dwell in dark rooms are paler and less vigorous than those who inhabit 
»parLmenU well lighted and exponed to solar light. 

70. The mvsclee should he vsed and then rested. When the 
muscles are exercised, the flow of blood in the arteries and 
■veins is increased, hence the muscular fibre increases in size 
and acts with greater force ; while, on the contrary, the mus- 
cle that is little used receives little nutriment from the slug- 
gish blood, and decreases in size and power, 

JUustratiim. — The muaclea of die blackamilh increase in size and be- 
eoma firm and hard ; those of the student, if not used in gymnaatici or 
otherwifie, decrenae in Axe and become noft and leas firm. 

71. Exercise should be regular and frequent The system 
Deeds this means of iuvigoration as regularly as it does new 
Buppties of food. It is no more correct that we devote several 
days to a proper action of the muscles and then spend one 
day inactively, than it is to take a proper amount of food for 
■everal days and then for a season withdraw this supply. 

72. Every pari of ilie muscular system should have its appro- 
ofexei-cise. Some employments call into exercise 
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the muBclea of tlie upper limbs, as shoemaking ; others the 
muscles of the lower limbs ; while Bome the muscles of both 
upper and lower limbs, with those of the trunk, as farming. 
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Those trades aud kinds of exercise are most salutary in which 
all the muscles have their due proportion of action, as tbta 
tends to develop aud strengthen them equally. 
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73. The proper time for exercise should be observed. As a 
general rule, the morning U a better time fur exercuse than 
the evening; the powers of the system are greatest at that 
time. Severe exercise should be avoided immediately before 
or after a meal ; the vigor of the system is then required for 
the digestive functions. The same rule should be observed 
regarding mental toil, as the powers of the system are then 
concentrated upon the brain. 

74. The erect attUude lessens the exhaustion of the muscles, 
A person will stand longer, walk &rther and do more work 
when erect than in a stooping posture, because the muscles 
of the back, in stooping, are in a state of tension, or stretch- 
ing, to keep the head and trunk from falling forward. In 
the erect position the head and trunk are nicely balanced and 
supported by the bones of the spinal column, and the muscles 
of the back are called but slightly into action. 

ObservaHon. — The attitude of children in standing ban been miich 
neglected both by parents and teachen. Let a child acquire the habit 
of inclining his head and sboolden, and the chest will become con- 
tracted, the muscles of the back enfeebled, and the deformitj thus ac- 
quired will progress to advanced age. 

75. Muscles should be rested gradually when they hare been 
vigorous^ used. If a person has been making great muscular 
exertion, instead of sitting down to rest, he should continue 
muscular action by some moderate labor or amusement 

(^servation 1. — When the skin is covered with penpiration f nrcat i 
from muscular action, avoid sitting down " to cool " in a current of ur; 
rathor put on more clothing and continue to exercise moHeratelT. 

2. — In cas& wh^ severe action of the muscles has been cndand, 
bathing and rubbing the skin over the joints that baTe been used are 
of much importance. This will prevent soreness of the musclea acd 
stiffiiess of the joints. 

76. A sKght relaxation of the muscles tends to preteni their 
exhaustion. In walking, dancing and learning to write ihertt 
will be less fatigue and the movements will be more graceful 



Stete tlM proper tim« tor caurdse. Why do tbe Miuclw r«qoin» virt ^«Mmi «f tk« 
body I Wbttt attontloii ahovld be givoB to children and jrovtJh t Give th^ xrmtm^i%!L %»A 
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when the mu9cles are slightly relaxed than when rigidly con- 
tracted. The same principle applies to moat of the mechan- 
ical employiueuta. 

Observation 1.— When riding in eira and conchea the syatem will not 
Buffer go He?erely from the jar if the muscles are slightly relaxed, 
"When riding over uneven places in roads, rising slightly upon the feet 
diminiBhes the shock occasioned by the sudden motion of the carriage. 
The muscles, under such circumatances, are W the body what etaslio 
springs are to a carriage. 

2. — In jum()ing or falling from a carriage or any height the shock U. 
the oi^ns of the body may be obviated in the three following ways: 




i 



IsL Let the muscles be relaxed, not rigid. 2d. Let the limbs be bent at 
the ankle, knee and hips ; the head should be thrown slightly forward, 
with the trunk a little stooping. 3d. Fall upon the toe», not the heel. 

77. Repetition of muscular action m necessary. To reader 
the action of the muscles complete and efiectivo they must be 
called into action repeatedly and at proper intervals. This 
education must be continued until not only each muscle, but 
every fibre of the muscle, is ful ly under the control of the Will. 
In this way persons become expert penmen, singers, and skill- 
ful in every employment. 

Obiermiion.— It is exceedingly important that correct movements bo 
insisted upon at the oimmcjiatnKnl nf any muscular Imining, as it is very 

(Til} should iDiiKular sDllon br rrpealedr ObHrTitton. 
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it brings into action a new eet of muscles ; hence, the person 
of sedentary occupation is rested by general muscular exer- 
cise, while the person of active occupation is rested by that 
of a sedentary character. 

Uluslroiion. — The needlewoman eihaaststheniroideBof the back an^ 
arm ; a brisk walk or Bome active household empliiymenl affi)rdB ri 

\ 9. CoMFAHATTVE Mtologt. — Compare Muedes of other Mob. 
vtith lliBse of Man. Musdes of Birde—Of lUptitea—OJ Fiaheg. 
81. lu all 3fa'mma[s the Muscles in their general plan I^B 
semble those of Man, the modifications in number, form, ] 




sition and relative size being only such as adapt them to the j 
habits and Decessities of the particular epeciea. The oolor^J 
of the muscle is deepest in the Carnivora (flesh -eaters), and ' 
palest in the Rodenlia (gnawers). 

82. In Birds the muscular system is remarkable for the < 
distinctness and density of their fibres, for the deep-red coloi 
of those employed in vigorous action and their marked line I 
of attachment to their tendons, which are of a pearly-white J 
color and have a peculiar tendency to become bone. 
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83. In Reptiles the muscles are pale in color, and the fibres 
are tenacious of their contractility ; the energy of their con- 
traction in some instAncea and OD some occasions is great, but 
it cannot be continuously exercised. The muscles of the 
trunk reach the highest development in 8erpeDt3 and the 
lowest in the Tortoise, 

84. lu Mskes the muscular tissue is usually colorless; 
sometimes it is opaline or yellowish, bat it is white when 
bulled. The chief masses of the muscular system are dis- 
posed ou each side of the trunk in a series of plates or fiakea 
corresponding in number to tlie vertebrse. Each flake is 
arranged in a zigzag manuer. 

OfiBemorio* 1.— rn a very large portion of tie four lower aub-king- 
doms of animals (composing tlie Invertebrates) the muscles are so mi- 
Bute that Ihey cannot be ho well demonstrated, yet it is probably true 
that in structure and in varied use they may be aa complete and won- 
derful as those of tlie Vertebrates. 

2. — Amoug all domestic animaU, as the horse, ox and fowl, the same 
hygienic laws relative to protection, food, air, light and exercise are 
equally applicable as to man. 
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DIVISION II. 

THE NUTKITIVE APPARATUS. 

85. In the building up and repairing of the eystem, from 
the earliest period of embryo hie to the last moment of earthly 
existence, certain organs are used, which together may be 
termed the Nutritive Apparatus, including Ihe Digestive, 

I the Absorptive, the Respiratory, the Oireulatory, and the Amm- 
4lalory organs. 
I CHAPTER IV. 

i THE DIGESTIVE OltOANS. 

86. The food, whether auima] or vegetable, has no resem- 
blance to the bones, muscles and other parts of the body to 
which it gives sustenance. It must undergo certain essential 
alterations before it can become a part of the different struc- 
tures of the body. The first change is effected by the action 
of the Digestive Organs. 

^^L| 10. Amatomt of the DiaE^nvE OaOAss.—Anattmy of the Ifouth 
^^V —The Teeth— TKe Salivary Ol(ii>di—Tlie Phmyax—The (Eaophagut 
^^F —The Siomoch—l%e IiUetlinea— The Liver— The Faitcreog—TU 



87, The Digestive Organs include the Mouth, Teeth, 
Salivary Olands, Palate, Pharyfi.x, (Eaoph'agus, Stomach, In- 
tedines, Liver, Pan'creas and Spleen. 

The Mouth is the space bounded by the lips in front, the 
soft palate behind, the hard palate above and the floor below, 
■ajwD which rests the tongue. (Fig. 46.) 
(The Teeth are attached to the upper and the lower jaw- 
I by means of bony sockets, called alveolar processes. 
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The attachment is strengthened by the fibrous, fleshy struc- 
ture of the gums. Each tooth has two parts, the eroim, aud 
the root The crown 13 that part which protrudes from the 
jaw-bone and gum, and is cohered by the eoame] ; the root or 
fang is that part contained in the socket of the jaw, and the 
Blightly-conetricted portion clasped by the gums is the neck. 
Observatiiyn, — The first Bet of 
tetth appearing in infancy in 
called temporary, or the milk 
teeth. They are twenty in nnm- 
ber, ten in each jaw. Between 
BIX and fourteen years of ^e 
they ore replaced hy the second 
Bet, colled permanent teeth, num- 
bering thirty-two, sixteen in each 
jaw. The four front teeth in 
each jaw are called Ineimn (cut- 
ting teeth). The next tooth on 
each side the Ouspid (eye-tooth 
in the upper Jaw and stomach- 
tooth in the lower), the next two, 
Bi-eaapiih (small ^ndeni}, ths 
next two Molarg (grinders), Bit- 

ualed behind the other teeth. 

The last molars are the dmi 
sopMntKB or "wisdom teeth," smaller than their fellows, late in th^ 
development and early in their decay. The incisorB, cuspids and bi- 
coKpids have each but one root; the molars of the upper jaw han 
tbree roots, those of the lower jaw two roots. (Fig. 47.) 

88. Gl/ANDS are either small saca with openings more of 
less contracted, or minute tubes. Glands receive both blood- 
and nerves. The Salivary Glandt (glands of the 
mouth) consist of three pairs, the Parotid,* the SuhmaaH^ 
lary\ and the Suhlin^uaLX 
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The Parotid Gi-and, the largest, ia situated in front of 
the external ear and behind the angle of the jaw. 

The Submaxillary Gland is situated within the lower 
jftw anterior to its angle. 

The BuBLiNuuAL Gland 19 elongated and flattened, and 

situated beneath the floor of the mouth. Ducts from these 

■ glands open into the mouth. (Figs. 46, 48.) 

I Obia-valitm. — The "mumps" ia a diaeaae of the parotid gland, and 

the Bweliiog under l!ie tongue called the "frog" a disease of the sub- 

lioguai gland. 



1 




. The Pharysx (throat) is the funiiel-like cavity im- 
mediately followiDg the mouth. It receives food from the 
mouth, and the air in breathing passes by the same passage 
when the nostrils are closed. Several passages lead from 
this cavity. (Fig. 48.J 

90. The (Esophagus (food passage) is a large membranous 
tube, extending from the phaiyns to the stomach. It lies 

, fiMcribe the PIiutdi- Wtwt ia lli< 



I 




ANATOMY, PHYSIOLOGY AND HYGIENE. 

behind the trachea (wind-pipe), tlie heart and the lungs, and 
pBHses through the diaphragm or floor to the chcsL (Fig. 46.) 

91. The Stomach is pear- 
shaped. When moderately filled 
it ie about nine inches in length 
by three inches in diameter. It 
has two openings; one, connected 
with the cesophagus, called the 
cardiac* orifice ; the other, con- 
nected with the upper portion 
of the Bmall intestine, called 
the pylo'/ic-f orifice. (Fig. 51.) 

92. The iNTESTiNEa are di- 
vided into the Small and the 
Large intestines. The ^mall in- 
testine ia about twenty-five feet 
in length, and divided into three 
parts, the Duode'num, the JejV- 
num and the Ifeum. 

The Duodenum is so called because its length is about 
twelve fingers' breadth, or ten inches. 

Jejunum signifies /osfinf/, the food passing quickly through 
this portion, leaving it empty. 

Ilkuh, twitted, is so named from its numerous coils. 

93. The Lakoe Intestine, about five feet in length, ia 
also divided into three parts, the Cee'cum, the Colon and the 
Recbam. (Fig. 49.) 

The Oecum is so called from its forming a blind pouch ' 
(shut sac), open at one end. 

The Colon, because the food passes slowly through its 
folds, and the Rectum, from its HraiglU course. 

Attached to the extremity of the ccecum is a worm-sha[ 
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mis), about four inches long and the 
Ln known. 



tube (aj^endix verndfor^ 

size of a goose-quill. Ila functioi 

The lower portion of tlio co- 
lon makes a. double curvature 
called them/moirfjJfar'uj-e. Tlie 
rectum extends from tlie sig- 
moid flexure to the termiuus 
of the intestinal canal, adistatice 
of six or eight inches. (Fig. 49.) 

94. The LivEK is the largest 
glandular organ in the body, 
weighing about four pounds. 
It is situated in the right side 
below the diaphragm. It is 
convex above and alighlly con- 
cave below. On the under side 
of the liver is the gall-bladder, 
or reservoir for the bile, which 
opens by a duct into the small 
intestine. (Fig. 112,) 

95. The Pancreas* is a 
lung, flattened orgau, having 
no fat, and weighing three or 

. four ounces. It ia placed be- 
hind the stomach. A duct 
from this organ opens into the 
\^ small intestine near the bile 
duct (Fig. 112.) 

96. The Spleen (milt), so 
called because the ancients supposed it to be the seat of mel- 
ancholy, is an oblong, flattened organ, situated on the 1 
side in contact with the diaphragm, stomach and pancreas. 
It is of a dark-bluish color, has no outlet, and its use is not 
w^ determined. (Fig. 49.) 
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97. The 6toiDa<^h and Intestines are each composed of 
three coats. The outer {aerom) coat ia smooth and glisten- 
ing; the middle (miufculur) coat is really a double 
brane, one set of fibres are l«ugitudinal, the other circular; 
the interior (mueowi) 
coat is covered with 
Villi (hair-like pro- 
jecti ns) which give 
a V Ivety appear- 
Frora these 
] j ns the Lao- 
I ( vessels that 
e he digested 
fl d ) a ise. (See p. 
133 ) Many parta 
of I m mbrane are 
d ubi d upon itself, 
f rm ng f Ids. (Fig. 
51) 
- ™ -«p« -™™« . .pa =,.n.^o. gg_ ^^^ Alimenta- 

Tj (food) Canal is lined its entire length by tkucom membrane, 
which is composed of three layers, the surface layer (epitkeli- 
vta), the basmtent membrane and the cellular (eotmective) 
layer. (Fig. 3.) In different parts of the alimentary canal 
the surface layer varies in the form of its cells. In the mouth 
they are flattened, reserahling thin scales; in the upper part 
of the throat the cells at their free extremity are fringed or 
hair-like. During life these fringed processes are endowed 
with a power of moving rapidly backward aud forward in a 
wave-like manner, reminding one of the movement of a field 
of grain swept by a gentle breeze. Currents are thus pro- 
duced in liquids, conveying them from one part to another. 
In the stomach and intestines the cells are six-sided columns. 

lliiw niHiiT CDiiti hnir lbs Slonucb and Intnlinn) DucHbD tb« aama citt, Tim 
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Observation 1.— Epithelial ceils not only eiial in the mncouB niem- 
bnuie of the alitnentary canal, but in the brondiial raeinbrane of thft 
liingB, in serous and eyuovial menibranefl, m the Ekin, the diicta of all 
glandn, the ventricles of the brain, the canal of the npinal cord, the ab- 
Borbenta and the inner coat of the blood-TeB^la. from the extent and 
connection of these cells we learn the peculiar transfer of dieesBea from 
one part of the body to another. 

2. — Diphtheria is a diseased condition of the epithelial cells of the 
mouth and throat. Irritation of the epiihelinm of the stomach inducea 
vomiting; a morbid slAte of these cells of the small intestine causeH 
diftirhtea; an inflammatory action of tbe large intestine (the rectum), 
dyaenteiy. In these dineases it is always mtfe to invite the blood to the 
akin by bathing, friction and extra coverings, to induce (ree and con- 
' tinued perapiration. 

i 11. Phtholoqy of the Digestive OoB/iSe.— The AasimHation of 
Food. Proceu by vhiek Food it chough into Cliyle. Bettinalion of 
the Chyle. 

99. Food is necessary to FIB.b^. 
the preservation and growth 
of the body, but it must first 
be changed into matter hav- 
ing the same characteristics 

. as, those organs and tinisues 

that it is destined to nourish. 
The ehauge of both the 

Bolids and fliiidti taken into 

the body as food into a milky, 

Dourishing fluid may be ^"."mbwi 

termed Primary (first) Asitim- thot urtt 
I ilatioTL. The ciiange of the ^^^° j 

blood necessary to meet the 

repair and waste of the body may b 
k ^aaimUation. (See p. 130.) 

100. The CHEMICAL or hidden processes concerned in diges- 
I tion consist of peculiar thauges (reaidiowi) between the food 

i the various secretions of the alimentary canal. These 
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fluids are — mucuK and saliva, secretions of the 

hmne and glands of the mouth ; gastric juice, 

the stomach ; bile, a secretion of the liver; pancreatic juice, a 

secretion of the pancreas ; niuciu and intestinal juieet, secre- 

tious of the mucous membrane and glands of the intestiaea. 

Each of these fluids effects a special change in the food. 

101. The alimentary canal in which these digestive changes 
take place is like a long manufacturing establishment with 
many apartments; the first room being the Mouth, or masti- 
cating room, where some of the workmen cut the food ; some 
grind it ; eomo moisten it and supply the needed chemicals 
for making one of the changes. Mastication being completed, 




1 
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at the word of command the obedient muscles, with great- 
est promptDess and efficiency, douvey the food onward to that 
wonderful laboratory, the Stomach. 

102. In this second apartment, the Stomach, the food, by 

the action of the muscular coat of this organ, is subjected to 

a churning or rotary motion which brings part after part of 

food iu contact with a remarkable chemical agent, the 

Qastrie Juice, which changes it into a soft pulp called chyme. 

Observaiion, — While digestion is thos going on, the opening* of the 
stomach are well guarded. A retorn of ajiy part of tbe mass into the 

ipliagua is prevented b^ the sphincter muHcles near the cardiao 
orifice, and tbe passage to the tntcsline is closed by tbe sphincter mus- 
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dea of the pyloric orifice and a Talve called the pyloniB or "gnle- 
keeper," wliicb, true to iU name, sUuidH a Mthful sentinel till proper 
chyme presents iL'<elf. 

103. The CHYME when perfected passes into the third 
room, the upper portion of the araall intestine (Duodenum), 
Here this greyish, pulpy mass is treated by other chemical 
Bg;ente, the bile, the pancreatic and inteetinal juices, by which 
it is converted into a whitish, semi-fluid substauce called 
Chyle. By a wave-like (peristaltic) muscular actiou of the 
intestines the pulp is forced to its respective destination. 
The nutritive portion is takeu up by the Lacteal Absorbent 
vessels, and the waste portion (the innutritious) is passed into 
the large intestine and excreted from the body. 

ObiawUitm. — The absorbing eurface of the inteslinea ia greatly in- 
creased bj the projecting tbrma and great abundance of the niUi; they 
hong out into the nulritiouB, aemi-fiuid mass contained in the cavitj 
of the intestines as the roots of a tree penetrate the soil, and imbibe 
the liiiuid portions of food with wonderful rapidity. 

i lis. Hyoiene of TBE Dioestive Oroans. — SugsesUona Tdativt lo 
the iVcMrwUum 0/ lite Tteth — To Iheir Semovai. Omdtiwiui abating 
tits QaarUUi/ 0/ Food demanded by Iht Syilem — The QualUi/ u/ Food. 
JHrectiont retating la Uie Manner 0/ taking Food. QnuHtiam ^ tht 
^^em requimU Jor the proper IXgeslion of Food. 

104, For the preservalion of tlie Tedli, the first requisite ia 
to keep them clean. After meals they should be cleansed to 
prevent the collection of tartar aad to remove any remaining 
particles of food. 

106. Tlie removal oj the Teeth. The temporary t^eth should 
be removed at once when loose, and often before, when the 
permanent teeth appear. This is essential to the regularity 
and beauty of the second set. 

C^aermlion, 1. — Irregular or crowded permanent teeth generally re- 
qnire the removal of one or more. Bj preasure npon each other the 
enamel is injured and the appearance rcudurcd unsightly. 
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2. — Toothache does not always indicaW the necessi^ of eitraction, 
■B tbo nerve or investing niembrajio may be diseaxed and the tooth 
Bound. When the removal of a lootli is necessary, apply to HOiae skill- 
fill operator ; something more is needed than atrong muscles and a pair 
of forceps. Skill is as requisite in the proper extraction of a tooth aa 
in the amputadon of a limb. 

106. The health of the Digestive Organs in general re- 
quires the observance of certam conditions relative to their 
natural stimuloa. Food. These will be conaidered under tlie 
following heads: 1. T!w QiULntity of Food. 2. The QuaiUt/ 
of Food. 3. The Manner of taking Food. 4. The Frop^ 
CondUions of the System for receiving Food, 

107. The Quantity of Food neceaaary to the system va- 
ries, being affected by age, occupation, temperament, habits, 
temperature, amount of cluthing, health and mental state, 

108. The eupply mud equal the waste of the gyetetn. In every 
department of nature waste attends action. The greater the 
amount of exercise the more rapidly will the particles be 
worn out and removed and their places ueed supplying with 
new atoms. 

Obiervalum 1.— During the period of growth the supplj most exceed 
the waste fur the building of new tissues. This &ccountB for the keen 
appetite and vigorous digestion in childhood. The same is true when 
persons have become emaciated from famine or diaease. 

2.— When exerdse is lessened, the quantity of food should be propor- 
tionally diminished, otherwise the tone of the digestive organs will be 
impaired and the health of the system enfeebled. This is especially 
applicable to students who have been accustomed to labonous employ- 

109. More food is required in winter than in sumimer ; hence 
by diminishing the amount of food as the warm season ap- 
proaches, the tone of the stomach and vigor of the body will 
be better maintained, thus lesBening the llahility to "siunmer 
complaint" 

ObKTvalion. — The amount of food should be adapted to the present 
condition of the digcalive oi^ans. Imperfectly digested food irritates 
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the mucous membrane of the intestines and eufeeblea the sjtteta iiiatead 
of invigorating Ji. In sicknesa the atl^uding pliyaicinn is (be person to 
decide respecting the proper umuuut, as diseased tiaauea suffer irom 
undue aciion. 

110. The Quality op Pood should be both nutritive and 
digestible. Suhstancea are mttritious in proportion to tlieir 
capacity to yield tije elements of chyle. Substances are 
digestible io proportion to the iacility with which they are 
acted upon by the digestive fluids. Articles highly nutritive 

but difficult of digestion, often yield less nour- 
ishment than those poorer in nutritive quality but easy of 
digestion. 

Obeernation. — If we confine oar diet to enniij digefrted artides, the 
digestive organs will be weakened from want of proper eiercifle; if too 
highly concentrated diet, they will be injured by over-work ; hence tbe 
necessity of choosing, in this respect, the "happy medium." Variety 
!□ food is as e^eential in the domestic animals as in man. 

111. Food slwuld be projierly cooked. However nutritious 
an article of food may be, if not well cookiai it is not only 
unsavory to the palate but hurtful to the digestive organs. 

Obaemoiian.—The eitnplest methods of preparulion by cooking are 
the best Meat should be broiled, roasted or nmde into soup. The 
cooking of vegetables should be thorough and cunjplcte. 

112. The Quality of Food should be adapted to llie season and 
elimafe. Highly atiniulaliug food may be used almost with 
impunity during the cold season of a cold climate, but in the 
warm season and in a warm climate it ia very injurious. An- 
imal food, being mure stimulating than vegetable, ia thero- 
ibre well adapted to winter, and vegetable to spring and 
summer. Where tbe digestive organs are weakened or dis- 
eased, it is very important that a nutritious vegetable diet be 
adopted as the warm season approaches. 

Observatiim. — Vegetable diet is most HuitaUe for children. The or- 
gans of a child are more Bersilive and eieilable than those of an adult; 
Ummlanla of every kmd should be strictly avoided, and the food 
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mninlj of a vegetable character. In this "fast age" this is a suggeatitn 
of vast importance. 

113. The Manner of taking Food exercises a control- 
ling influence upon the health of the digestive oi^ans. It ia 
essential that the food be properly maslieaied to secure the 
fine division necessary tn the proper action of the gaatrio 
juice and other fiiiid»<, and especially to mix the food with 
the requisite amount of saliva. 

ObstTva{um. — Kapid eating shoulcl be avoided, not ontj aa a violaliait 
of good table mannere, bnt an a violation of Ilie laws of our phj-sival 
nature, whose penalty, in die forui of dyspepsia with its numerous train i 
of I'vils, will sooner or later be visited upon the transgressor. 

Drink »kould not be taken, in excess with Ike food. N^ature 
supplies the appropriate moisture, and if tea, coffee or any 
other fluid be used as a suliatitute, indigestion may follow 
from the absence of the necessary amount of saliva. Again, 
drioka taken into the stomach must be absorbed before the 
digestion of other articles is commenced. 

114. The temperature of food and drink aiiould be obterved. 
Hot food or drink for a short time unduly stimulates the 
vessels of the mucous membrane of the gums, mouth and 
stomach ; then reaction follows, bringing loss of tone and 
debility of these parts. This practice ia a fruitful cause of 
spongy gums, decayed teeth, sore mouth and indigestion. 
On the other hand, if food or drink be taken too cold, i 
icbd, an undue amount of heat is abstracted from the stom- 
ach ; tliia arrests the digestive process, and thus deranges the 
system. 

Obiervatitm. — Tiie temperature of (he Blomach during digestioi 
from 98° to 101°. When iced food or drinka are taken, digestion does 
not commence or continue until they are warmed to 98° or removed 
from the stomach. 

115. The food should be taken at regular and suUableperiodt. 
The interval between the meals should be regulated by the 
character of the food, and the age, health, exercise and habits 
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the individual. In the young, the active and the Tigor- 
bus, food is more rapidly digested than in the aged, the indo- 
lent and the feeble; consequently, it should be taken more 
frequently by the former class than by the latter. 

116. The Conditions of the System for keceivino 
Food are important in digestion. 

Food should not be taken immediniely before or after gevere 
exercise of body or viind. The functional eserciae of any 
organ takes the fluids from other parts of the body, thus 
weakening those parls for the time. Severe exercise of the 
muscle concentrates the forces in the muscle ; se' 
of the brain concentrates the forces of the brain ; 
true of the vocal and other organs. After sev 
from thirty to forty minutes should be allowed Irefore eating, 
for restoring equilibrium to the system, 

Obieniatiim ]. — The student, fiirnier or mechanic nho hurries &oai 
his toil (o hia dinnor 14) "sitve liuii?" will iu the end lose more time 
than he Haven. After eating, the digextlve organs need, for a lime, the 
chief use of the vital forces, and if they are habitually expended else- 
vbere, as in study or labor, digestion will be arrested, the chyle cheated 
of its proper eleoienls, and headache, dullness and general derangement 
will follow. 

2. — When horses snd oxen have been worked hard, water or food 
■bould not be given as soon as they are stabled. The noon meal of (he 
worked domestic animal should be light. Neither uufn- nor food should 
be ^von the hard-driven home until he is somewhat rested. 

117, Persons shoidd abstain from eating at least three hours 
before rdiring for sleep. It is no unusual occurrence for those 
persons who have eaten heartily immediately before retiring 
to have unpleasant dreams, or to he aroused from their un- 
quiet slumber by colic pains. In such instances the brain 
becomes partially dormant, not imparting to the digestive 
organs the requisite amount of nervous influence ; this being 
deficient, the unchanged food remains in the stomach, causing 
irritation of this organ. 

Obnrtatirm^ — A healthy farmer who was in the habit of eating 
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quarter of a mince pie just before retiring became annoyed with n; 
pleamnt dreams, and among tbe images of bis fancy he saw that of 
baa deceased Mbcr. Becoming alarmed, lie consulted a pbytsician, who ' 
advised the patient to eat half a mince pie, aasoring him that then h 
nould see his gratu^atker, 

118. The slate of the mind exerts an influence upon the diges- 
tive process. This is clearly shown when aa iodlTidual re- 
ceives sad intelligence. Let him be sitting at a plentiful 
board witb a keen appetite, and the unexpected news destroys 
it, because the excited brain withholds the stimulus ; henu 
all unpleasant themes, labored discussions or matters of bui 
neaa should be banished from the table. Light conversation, 
enlivening wit and cheerful humor wonderfully promote di- 
geatiou. 

Obiervalum 1.— Indigestiun arising from norvoiia prostration should 
be treated with great care. Tbe food nhould be simple, nutr 
properly cooked, moderate in quantity and taken at regular periodn. 
Lfti^e quantiliei of stimulating or rich food, frequently taken, ae 
increase the nervous proatratiou. Exercise in tbe open air and a cheer- 
ful state of mind are very beneficial in restoring the natural, healthy 
action of the brain, and thus aiding tlie digestive powers. 

2. — After long abstinence light, nourishing food should be taken, and 
in smali quantities. As in case of sIckiieBS, nbcn the appetite b^ina 
to return, the nurse must use much discretion, and tbe patient, ofUin, 
Belf-denial. The popular adage that " food never does harm where there 
is a desire for it" is untrue. Too frequently, when a patient iiatialies hia 
cravings, it is to induce a relapse into the former disease, and at the risk 
of life. The digestive organs are weuk, and must be gradually brought 
into action. It is often better to give the food in a solid rather than 
liquid form, so that tbe salivary and mucous glands may be stimulated 
to action. 

119. The eonditon of the sMn exercises an important influence 
upon digestion. Let free perspiration be checked, either from 
imcleanliness, chills or any other cause, and the functional 
action of the stomach is diminished. This is one of the fruit- 
ful causes of "liver and stomach complaints" among 
filthy and half-clad inhabitants of our cities and Tillages. 
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Atteotion to bathing and clothing would prevent maay "eea- 
Bon complaints," especially among children. 

ObiervaJion, — The useful cow should be protected from chilling raina 
Lwid froBts. It is poor ewmomy to have the Hkiu of any domestic ani- 
lilnsl chilled. 

120. Pure air is necessary to give a keen appetite and vigor- 
ous digestion. The digestive organs must have a plentiful 
supply of pure blood, and to have pure blood we should 
breathe pure air. Poor ventilation is a frequent cause of in- 
digestion. Persons who sleep in ill- ventilated rooms bare lit- 
tle or no appetite in the morning. 

General Obiernolioitt. — A manufitcturet- Mated before a committee of 
the British Parliiimeut that he Iiad removed an arrangement for venti- 
' lating hie mill, aa be noticed that his men ate much more after hia mill 
sntilated than before, and he ooold not afard to have them breathe 
' the pure air. CompreBsion of the vitai organs prevenU the inlrodiio 
I iioQ of a Bufficieut eiippty of pure air, and is one of the causes of dys- 
pepsia, now ao prevalent among ladies. 

All aliment is Depurated into nutriment and residuum. The latter 
j ahoold be regularly expelled from the system ; otherwise headache, dh- 
w and general uneaninePB wilt ctiBue, and if allowed to continue the 
[ fbundation will be bid (or a long period of suflering and disease. For 
t tfie preserTatinii of health there should be in most persons a daily 
r evacuation of renidual matter. Evening is the beat time; especially 
I is this true when persons are afflicted with piles. Coi)BtipBtion may 
I in many cases be relieved by friction over Ibe abdominal orgiins and 
r liy making on eSbrt to evacuate the residuum at some stated period 
raach day. 

Aeopiftiiiiion,— Digestion is most perfect when the action of the 
F akin is enei^tic ; the brain moderately stimulated ; the blood well pu- 
rified i the muscular system duly exercised; the food properly cooked 
and masticated, taken at regular periods, and adapted in quality and 
quantity to the prenent condition of the individual. 

•I 13. CoMPA&ATtVB Akatdmy (Splanchnology). — NuirUive Jppam- 
ha tf Verldiralea. Chtnpare tie JHokUu and Teeth of VerltbttUa — 
The SUmach ami Inieetinea of VerlebraU»~NtdrUae Jpporalua of 
Anmdaaa and MoUnsca — 0/ Sadiata — Qf Ptotoaa, 

. In the Ndtritive Appahatus of all Vertebrates a 
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general plan of parte obtaiua, subject to the variationH re- 
quired lo preserve the harmony of relation between the or- I 
gauizatioii and the use to whicli it is to be applied. 

122. Ill 110 part do we find a greater variety or a 
accommodation to partieular wants than in the Mouths and 
Teeth of different animals. In MammcUs the projecting 
jaws, the wide mouth, the strong, pointed, sharp, enameled , 
edges of the teeth enable flesh-eating animals to seize and 
hold their prey, and the hinge-like movement of the jaw to 
divide it like a pair of scissors, as seen in the Cat and Lion. 
{Fig. 53.) The full lips, the rough tongue, the furrowed, I 
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cartilaginous palate, the broad, rough surface of the teeth, 
the central plates of enamel and the lateral movement of the 
jaw qualify the herbivorous or grain-eating animals for 
grazing and for grinding their food, as grain is crushed be- 
. tween the upper and nether millstone, as in the Sheep and 
Horse. 

The elongated, tapering muzzle, the cone-pointed, enameled 
molars locking into the enameled depressions of the opposite 
jaw, enable the insectivorous animals to burrow in the earth 
for the insecfa and worms upon which they feed, and also to 
crush them, as in the Mole and Hedge-hog. (Fig. 54.) 
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The two chisel-shaped inciaora, enameled only in front, 
allowing more rapid wear of the posterior than the anterior 
part, keeping them always sharp; the bag of pulp at the 
base of these teeth, providing for growth equal to the near at 
the top ; the backward and forward movement of the jaws 
and the great size and strength of the lower jaw, adapt the 
rodeatia or gnawers to their mode of life, as in the Rat and 
the Squirrel. (Fig. 55.) 

In Birds the mouth receives a new character, both in sub- 
stance and in form. Instead of fleshy lips and teeth of enam- 
eled bone, we have the hard and horny investment of the 
jaw8, kuowu as the bill, destitute of true teeth. This organ 

Fio. 33. 




varies in size and form according to the food of the species, 
vhich may be grains, insects, fishes or flesh. 

In all carnivorous Reptiles the prey is swallowed whole; 
hence their jaws and throats are made capable of great dila- 
tation. Their teeth are used only for seizing and retaining 
their pray, but not in any way for dividing it. 

Some species o? Ampkilrians, as Frogs, have only the upper 
jaw armed with teeth. The structure of the tongue of the 
Toad is like that of the Fnig (attached to the floor of the 
mouth), but the jaws are not furnished with teeth. 

The teeth of Fishes vary much in form in diflerent species, 
being sometimes fine and thickly set; in others they are 
Btroiig hooks or sharp- cutting plates. 
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123. The Stomach aod Intestines of Mammalg vary ij 
size, form aud relative leDgth. They are simpler, harder 
and shorter in flesh-eatiog than in herbivorous or grain-eat- 
ing animals; while the Ox has intestines about twenty times 
the length of his body, those of the Lion are but three a 
four times ita own length. 

Ruminants (those animals that chew the cud), as the Shee 
and Ox, have a stomach with four cavities. The firat stom- 
ach, called the Eu'men (^PauQch) ; the second, the EeOc'n- 
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lum (Honeycomb); the third, the Oma'sum (Many-plies) ; 
the fourth, the Ab'omasum (Rennet) ; the latter, taken from 
the youug calf, is used in cheese-making. (Figs. 59, 60.) 

The food when first swallowed is received into the Rumen, 
where it accumulates while the animal is feediag. Here it is 
moistened by the fluids secreted by the walls of this cavity. 
It then passes into the Reticulum, where it receives addi- 
tional secretions and is made into little pellets or " cuds," 
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which, when the animal is at rest, are returned to the mouth 
to be re-chewed aud raised with the saliva. Thia pulp passes 
directly into the third cavity to be prepared for the fourth, 
stion ifl fiDally completed. It is then received by 
he intestinal canal. 

In Birdi there are usually three eavitiea or stomachs ; the 
first is an expansion of the cesophagus, called the Crop (Ingli/- 
vies), where the food is macerated and softened ; the second 
is the true stomach (Proventric'ul'us), where the mucous mem- 




brane is provided with mucous cavities, secreting an acid 
which acts still farther upon the food ; and the third is the 
^^^ Qietard {TriCuraiing cavity), which leads into the commence- 
^^^ ment of the small intestine. The latter, in grain-eating birds, 
^^^1 has immense strength, being composed of muscular fibres run- 
^^^B ning in different directions ahd lined with a borny membrane. 
^^^K Grave! and angular stones are instinctively swallowed to a: 

^^^H Nwas mil dHcrlbe the alamacba of BlrdL 



ANATOMY, PHYBIOLOQY AND HYGIENE. 

in the grinding process. In flesh-eating birds the gizzard i< 
thin and merabranoua. The commencement of the large in 
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testine '& furnished in most birds with two blind tubes 01 
Their exact function is still queEtionable. (Fig. 61.) 
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Ottenation. — It u esBenlkl to the p,, 

health of domestic fowls, wheo kept 
JD encloaurea, to supply them wilh 
gravel or small pebbled Eo act as 
teeth in grinding their food. It ia 
poor economy not to give hens light, 
pure air, a supply of pure water and 
feed regularly, with warni apart- 

In Reptiles the alimentary 
canal diHers much from that 
of niammala or birds. As a 
general rule, it is, shorter in 
proportion to the trunk than 
in warm-blooded vertebrates. 
The passage from the aao- 
phagus to the stomach 13 by a 
pouch-like enlargement. The 
small intestines usually have a orpouch™ cDnnwiiiiB wiih >inan lutm- 
few coils; the large intestines f°* /:^..^""'l '"IT""^' ™"'"'' ^ 
in most reptiles are short, sim- 
ple and straight, without cieeal appendage at its beginning. 
The liver is relatively large. (Fig. 62.) 

In Fighea the alimentary canal is more diversifled in length, 
Bze and form than in reptiles. There are two predominant 
forms of the stomach in fishes — one like a bent tube (sipho- 
nal), and the other a blind tube (csecal). In some species 
of fish the small intestines extend in a line from the stomach 
to their termination ; in others there are found from two to 
eight coils. The large intestines are short and straight, and 
the termination of the rectum opens into a cavity called the 
Goaoa. The liver is usually large, with numerous append- 
ages. In the cod it is soil and saturated with oil, which is 
expressed for medicinal purposes. (Figs. C3, 64.) 

124. The object of digestion in Invertebrates as well as 
Vertebrates is to separate the nutritious part of the aliment 
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from the innutritioua portion of the residuun: 
former may be converted into liquids adapted t< 
the blood. 

Fib. S4. 



HE. ^^^^^H 
GO that the ^^H 




126. The Annuloba and Mollusca are furnished with a | 
distinct alimentarj canal that does not open iuto the body- 
cavity. In moat cases the digestive canal communicates with 
the outer world by two openings — a mouth and an excretory 
aperture. (Fig. 65.) 
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126. lu the Radiata the digestive cavity is a pout;h with I 
a single opening, into which the food is passed and fronj | 
which the residuum is ejected, as io the Hydra. (1-Fig, 6 

127. In the Protozoa tlic-re is no digestive apparatus, or I 
only a rudimentary one. The process of nutrition ia carried 1 
on in the simplest possible manner and with the simplest I 
possible apparatus. The only distinct structure which is a 
all concerned in nutrition ia a contractile cavity which opeua | 
and closes at definite intervals. 
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CHAPTER V. 



ABSOnPTWX. 



128, The changing of food into chyle in the Digestiya 
Organs ia virtually external to the animal body. The process 
by which it is conveyed within to enrich the blood, and also 
the taking up or removal of the parts of living tiasuea within 
the body, is called Absorption,, and the vessels conveying it 
are named Absorbents. 

\ 14. AsATOMY or THE Absobbbnts. — Tha Abmrbrmi Vtueli.' IH»- 
Ir^nilioit of the Lymphaiiea. The Thorade Dual. The Lymphatia 
Dael. LactetUs, L^phalic Qlaitdi. Abiorbejit Veini. 

129, The Absoebents consist of certain blood- vessel s, 
I eepeeially the venous capillaries and the absorbents proper, 

Tiz., Lymphatic* Vesseh and Glands. The lymphatic vessels 
' of the small intestines are nanied Lai/teaU.'f 

130, Moat of the Lymphatic Vesbels are long, thread- 
like, transparent tubes, with coats exceedingly delicate. 
They are distributed through most of the system. Few are 

nd in the muscles and none in the brain or spinal cord, 
though they doubtlesa exist there. They abound in the se- 
creting membranes, especially in the skin and the mucous 
membrane. 

The finer lymphatics unit* into trunks, which either accom- 
pany the blood-vessels and form the deep lymphatics, or run 
OD the surface of organs, forming tuperfieial lymphatics. 
FroiQ all parts of the body these trunks run toward the root 

I of the neck and unite in two main trunks, called the Thoracie 

I »nd Lymphatic Ihu^a. (Fig. 77.) 

131, The Thoracic Duct is formed by the nniting of the 
I lymphatic vessels from the lower extremities, those of the Ufi 
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Bide of the head and neck and left upper limb, also those of 
the abdomen, I[ commences behind the liver and aacends in 
front of the gpinul column. At the lower part of tbe neck it 
turns downward and forward, and pours its contents into tbe 
vein behind the left collar-boae. Tbe duct is equal in diam- 
eter to a goose-quill. (Figs. 72, 76.) 

132. The Lymphatic 

Duct is about an inch ^"'- "■ ^"'- "- ^'°- "■ 

long. It ie formed by 
the union of the lym- 
phatic vessels of the 7-iy/ti 
side of the bead and 
upper extremities, and 
terminates in a vein in 
the right side of the 
neck. (Fig. 72.) 

133. The Lacteals , 
commence in the inter- 
nal coat of the small in- pj^";Jtr™''»hT"'' '^"'"'' "''" 
testine. These minute 

vessels unite and reunite with each other and pa^ 
small glands (Mes' enteric*) to the Thoracic Duct. 

134, The Lymphatic Gi-ANDa are not well uuderstood. 
They seem to be composed of a large number of hard, piuk- 
ish bodies, varying in size from that of a hemp seed to that 

,, which communicate with each other and also 
with the lymphatic tubes. (Figs. 72, 75.) 

OisemotioB. — The Ijinphalic glandfl are found in the axUIit of the 
(arm-pi[) and in Uie grain ; chains of glands arc fuund on each 
aide of the neck ; a few in the ami ; aleo man; abont (he brondit.or 
wMubes and in the pelvia or abdomen, those of the iacteala beinjg 
die Me^'enlcry. 

135, The Veinb of the intestines acting as absorbents unite 
with those coming fnim the stomach, the spleen and the pan- 
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creas, thus forming the Portal vein, which enters the liver on 
the under surface. (Fig. 112.) 

\ 10. Physioiogy op the Absorbents.— Zympfi. Tciiw as Abeorlf J 
enti. AbaoHienl Power of diferent Membranei. The Effect of Inaeliv- j 
iiy of dit AbsorbeaU. Absurptiim In/ Ike Skin and olher Membraiut I 
in cases of Diiciise. Abaorption tn the Inferior AninuiU. 

136. We know little of the 1 
changes which take place in ! 
the Absorbents. Chyledrawn 1 
from the Thoracic Duct b very 
different from that just ab- i 
sorbed by the lac teals, 

137. The fluid iLymph) 
which circulates through the 
lymphatics of the limbs 
clear and colorleas, and dif- 
fers from the milky chyle. 
L\mph, like chyle, is now 
considered a nutritive fluid 

ObaervaliOTt — There w much ev- 
idence tliat the Ijmph IB obtained 
frum the blood, and it u not im- 
prubable thai the Irmphatics take 
up tho<*e crude matenals which 
were ubsorbed direttlj by theTeins 
and subjLLt tbem to an aasimilatuig 
Bguio reaembling that acting apoQ 
tilt nutrilive subatancea in the lac- 
teult The whole Ij'mphatic eya- 
tera mar be looked upon as one 
great assimilating or blood making 
[^^ ; gland 

i«rt. 10 138 Many if not all the 
iricoinoiiL Vetru are Alworbenls Aa 
every respii-ation, every heart- 
beat, every muscular movement, every thought, is produced 

U<> tHucliDD of Uie AUorlwitat Bpak 
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at the expense of the life of aonie of the tissues, the special 

office of tlie veins aa abaorbenls seems to be to take up or re- 
move the waste particleg no longer of use to the liviug tissues 
, and convey tliem from the body. 

139. Different membrauea have different absorbent powers, 
and tbe power of the same membrane varies with change of 

I condition. Tho most active is tlie mucous membrane; thus, 
in the alimentary canal it takes up a large portion of the 
I ibod ; in the lungs it absorbs gases in a state of solution. Jii 
3 way are introduced into the system miasmatic and con- 
tagious exhalationa. Fine, solid particles are sometimes ab- 
sorbed, as arsenic. 

140. There are no visible openings in the membranes for 
he passage of these absorbable substances, but their entrance 

seems to be effected by a peculiar action of animal membranes, 
which enables certain fluids to pass diiectly through them. 

Ob»enalion. — When the ab)iorbentH of the abdomen, chest or head 
become inactive, or Ikil (o take up the Saida Eiecreteil in th^ cav- 
ities, dri^in/ Dccun in Itiuse parU. Wtieii the (]uantltj of waste matter 
in different partH of the body h greater tha,n the absorheols can remove, 
tunwrs are formed. 

141. Though much impeded by the external layer of the 
akin, absorption tnkes place to a considerable extent through 
this membrane, and the use of medicinal baths is based on 
this feet; shipwrecked sailors, destitute of fresh water, find 
that thirst is relieved by immersing the body in saltwater. 
Life is sometimes supported for a time by immersing the pa- 
tient in baths of milk or broth. 

L (^aeniatiaa 1. — In serous and synovial membranes Ihe fluids poured 
ft'pnt into the joint in rheumatism and other inflammations are absorbed. 
r AbBorpCion is shown b/ injections of a solution of morphia under the 
" skin to relieve sufTtriag from neuralgic pain, from severe operations, 

obstiniite cough and other irritation!!. 

2. — In cases of disease where no food is taken into the sloinach life 

la DUkintoined by the absorption of fat. In canRumption e 

files and more solid parts of tbe body are absorbed. 
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142. Abaorplion exists in 
the inferior animals. Those 
tliut live in a. half torpid state 
during winter derive their 
DouriKhmeDt from the absorp- 
tion of the fat in different 
parts of their bodies. Swell- 
ings, bruises and ordinary in- 
juries of animals are removed 
by absorption, as in Man. 

i 10. Hyoiene of the Absorb- 

EMT8. — ConditioTiB of 'Air affeel- 
ing AbaoTjition. Effect of NtUri- 
limis Food. Effect (^ lU Be- 
mmai 0/ tht Eztenud Laj/er e^ 
the Skin. 

143. The air tkovld be « 
free as posgible from impwro 
vaporg and gate» hence the 
importance of thorough venti 
lalion especially in the sleep- 
ing room sini.€ exhalations 
from the system are greater 
at Dight than by day 

Obaervrdum.—'ia infectious dis- 
eases the impure air should be 
eon lajitly carried from the room 
and the nurse should approach ihe 
patient on the »idt in whiuli the 
currents of air are admitted. 

144. Moisture increases the 
activity of Uieabmrbeida; hence, 
persons living in marshy dis- 
tricts contract miasmatic and 
contagioiie diseases more read- 
ily tlian those living in a drier 
atmosphere. In such local- 
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ities the house ahould be plentifully supplied with fresh air 
and kept dry by the iise of fires. Especially is this necessary 
morning aod evening iu spring and autumn, and often in 
summer. 

Obsavation,. — For the above kobod, the air of the sick room ghoold 
be kept diy ; otherwise the poiEODoua exbalationa are absorbed bj tbs 
lungs and akin Imlh of the paliail and of the nurM. 

145. Nutritious food leesena the activity of the abtorbenta; 
hence, in casea of infectious diseases due attention should be 
given to the food of the attendants and of the family. Some 
persona use alcoholic stimulants or tobacco "to prevent taking 
disease," but these increase the activity of the absorbents and 
the liability to contract disease, A moderate amount of nu- 
tritious food will be more efficacious. 

Oiaerra/iDB 1. — Abeorplion by the skia is moA vigorma mhtn the ademal 
layer is remrned by blistering. Then eitemal applications, aa ointmenle, 
are brought in iramediftte contact with the mouths of the lymphatics 
of the ekin, and by them rapidly imbibed and circulated through the 
iTfBtem. The same results fallow if the skin is only punctured. 

2. — In handling pouoiu care iKoidd be token that the extentoi layer of tin 
itin be unbroken, as absorption is very rapid when it is removed. In 
i, if thu skit] is broken it should be covered with ad- 
hesive plaster while at work over tbe patienL In handling dead bodies 
it is veil Co lubricate the hands with olive-oil or lard. The absorption 
of poisonous matter through a slight "xcratch" or puncture of (lie (niti- 
cle, aa the renioval of a "hang-nail," has cost several valuable liven. 
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CHAPTER Vr. 
TBB BESPIRATOSY AND YOOkL OHOAJtS. 

146. In previous cbaptera, we have noticed two etageg i 
the change of food to form nutrient material and the transfer 
of the chyle into the vein which connects with the right 
chamlier of the heart to mingle with the venons blood. The 
third and last change in Primary Assimilation is effected by 
the Eespiratory OrgaiM. 

J 17. ANATomr of the Eespikatort and Vocal Oeoahb. — The 
Organs of He Voux. Tiie TrnKhea—Bronchi—Lmigs—Beunt. Biood- 
vaade oj Ihe Lungs. Diaphragm. Respiralnry Masdex. 

147. The Respiratory AND Vocal Okoans conaist of the 
Larynx, the Tra'chea, tJic Bronch'i, the Lungs and their Blood- 
vessels. The acuess<iry organs are the Tlior ax. Diaphragm and 
Retpirolory Miiseles. 

148. The Laktkx, the organ of the voice, is a. short, cap- 
tilRgiuous cavity, extending from the root of the tougne to 
the: trachea, with whieh it becomes continnons below. It is 
Mmpoged of five principal parts — the Thy'roid, the Ori!<Mid, 
the two Aryle'jioid cartilages and the Eptglol' lU. 

The Thyroid is the largest cartilage. It consists of two 
wing-like plates, which meet iu frjnt and form the prominence 
called Adam's apple. 

The Cricoid cartilage is abont one-fourth of an ineh wide 
iu front and one inch behind. 

The Arytenoid cartilages are two in number, small, trian- 
gular and curved. They are placed upon the summit and 
back part of the cricoid cartilage, forming articulations. 

The EpiGLOiTia is oval-shaped, having its convex or bllg- 
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fing surface towarH the mouth. It stands in a vertical poai- 
tion aboTe thS opening of the larynx, which U cloaed by it in 
the act of awnllowiug. (Figs. 78, 79.) 
In the cavity of the larynx the mucous membrane is re- 
flected at each side, outward and upward, formhig a pair of 
pouches, called the ventrifks of the larynx. Just below these 
veulricles arc the true vocul <Mrdii, extending from a small 
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' process on the fore part of each Arytenoid cartilage to fie 
( recessed part of the Thyroid cartilage. 

149. The Trachea (windpipe) is a vertical tube about an 
' inch in diameter and four inches in length. It is made up 
I of cartilage, muscle, and lined with mucous membrane. The 
I Trachea is continuous with the larynx, and extends to the 
■ third dorsal vertebra, where it divides iuto two branches or 
I lubes enlled Bronchi. (Fig. 81.) 
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150. Tlie Bbobchi* are constructed like the Trachea. 

These tubes curry air to their respective lungs and again di- 
vide, sending tt branch lo tach lohe. These divisions are re- 
peated again and again until each ultimate ramification ter- 
ninatesinagroupof small cavities called air-cctU. (Fig. 81.) 

151, The LtiNfis, consisting of two diviaions, are situated 
in the cavity of the chest, encioBing between them the heart 
and the fereat blood-vessels. They accurately fill the cavity, 
adapting themselves to the varying size attending respiration. 



I 

V 




They are made up of numerous small lobules or clusters of 
air-cells, which unite into larger lobules. The luuga ara ,1 
closely invested with a membrane named pleura. 

152. The Pleuka is a serous membrane which lin 
chest and then is reflected from the root of each lung over ita 
surface. 

Obeerraiion. — The lobules that compope Ihe lungs eeera to have n 
rjlh each other, each loLulc being in itself a m' 
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* Gr^ brogehia, ihe windpipe or ihroat. 
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lung, perfarmiDg independent functiona. It has been calciilateil that 
lees tlian eiglitecui lliuuaaiid of these air-cella group HroiiDd each 
terminal broncliial tube, giving a sum total of not It^ than nix bitiidred 
mUlions. The lungs are everywhere unattached, excepting at the mot, 
where they are firmly secured by tbe pulmiinary ligaments, the pulmo- 
nary artery, the pulmonary veina and nerves and the bronchial tubes. 

153. The Blood-vessels of the 
Lungs are the Pulmonary" Artery, 
the Pubivonary Veins, with the very 
minute faair-like vessels trailed Caj)U- 
laries. (p. 222.) 

The Pulmonary Artery arises 
from the right ventricle of the heart 
and is distributed to the iuugs. 

The Pulmonary Veins are four 
iu number, two for each lung. They 
commence with the capillaries of the 
lungs and converge till a single trunk 
IS formed for each lobe, or three 
trunks for the right lung and two for AitT<iii"- 6. U"ucb« <,i tba 
the lefl. The venous blood is con- 
veyed to the lungs through this tube. The lungs, like other 
portions of the body, are supplied with nutrient blood-vessels. 

154. The Diaphragm is a flexible circular partition that 
Eeparates the chest from the abdomen and the respiratory 
from tbe digestive organs. Its margin is attached to tha 
spinal column, the sternum and cartilages of the lower ribs. 
The lungs rest upon its upper surface, while the liver and 
stomach are placed below it. In a state of repose its upper 
surface forms an arch, the convexity of which is toward the 
chest, or thorax (p. 19). 

155. Tbe Eespiratory muscles are in general attached 
at one extremity to the parts about the shoulders, head and 

. upper portion of the spinal column. From these they run 

be Ibc Dlsplimgm. Tlii: R^upmil'iry Mgaclei 
* Lai., pulmo, lungs. 
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dowuward and forward, and are attached at the opposite ex- 
tremity to the Bleruum, clavicle and upper rib. Otlier mus- 
cles are altached at one extremity to a rib abuve and by the 
opposite extremity to a rib below. These fill the spaces be- 
tween the ribs, and from their situation are called intercosiai I 
rauBclea. 




I 



i 18. Phtsiologt of the Eespibatory abd Vocal Oeqams.— 
The Funtiion of Btxpiralvm. Tua Modes of Bcspiration. Oiygautr J 
(Min 0/ the Blood. Aitiiaal Heal. The Amount 0/ Air in each &8pt J 
ration. Coiuliiions affeding the Swrtber of Etspirations. Iknibli^ 
Fimelion of the iuTyni. 
166, We have traced the elaborated nutrient material to 

the blood. The Function of Respiration or breathing is to j 

supply the blood with oxygen by InspiTtUion, iind to remove | 

from the blood carbonic acid by Expiration. 
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167. In Impiration the air i» drawn into the lungs through 
the trachea, the mui^cular margiD of the diaphragm uoiitrauts, 
which depressea its central portion ; the chest is then enlarged, 
at the expense of the abdouieu. At the same time that the 
diaphragm is depressed, the ribs arc thrust forward aud up- 
ward bj means of muscles placed between and on them. 
Thus the chest is enlarged in every direction. 

The lungs follow the variations of capacity in the ehest, 
expanding their air-cells when the latter is enlarged and con- 
tracting when the cheat is diminished. Thus, when the chest 
is expanded, the iungs follow, and consequently a vacuum is 
produced in their air-cells. The air then rushes through the 
mouth and nuse into the trachea aod its branches, aud fills 
the vacuum as fast as it is made. 

158. In Ea^iraiion, after the expansion of t)ie chest, the 
muscles that elevated the ribs relax, together with the dia- 
phragm. The elasticity of the cartilages of the ribs de- 
presses them, and the cavity of the chest is diminished, 
attended by the expulsion of a portion of the air from the 
lungs. At the same time, the muscles that form the liront 
walls of the abdofliinal cavity contract and press the aliment- 
ary eanul, stomach and liver, upward against the diaphragm ; 
this, being relaxed, yields to the pressure, rises upward and 
presses upon the lungs, which retreat before it, and another 
portion of air is expelled from these organs. These move- 
ments are successive during life, and constitute Re^iratMn, 

Obtti^mtioii. — The Bourcc of Otyjen is the air. It is everywhere ready 
lo produce Home new change in the materi&lB of the organic and inor- ' 

HOrldi'. This lire-giving principle does not exist free in the at- 
mwphere, but is combined with Nitrogen, whicli ia not a vital gaa. Tlie 
of Oarbanie Acid (a poiaonouB gas) in animals are the blood 
and the tiesnes. 

159. The two modes of Respiration supply the blood 
lirith oxygen. The venous blood coming from all parts of 
the body has mingled with it, the elaborated chyle from 
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the lacteals, and the lymph of the lymphatic vessels. This 
dark colored blood passes from the right side of the heart 
lugh the Pulmonary Artery and its capillariea In the 
These minute vessels interlace with and among the 




air-celk of the lungs. The inhaled air in these cells parts 
vrith oxygen and receives from the venous blood carbonic 
acid. This gas with vapor is expelled from the lungs through 
the trachea at every expiration. (Figs. 84, 85.) 

ObtfTtndlon. — The presence of carbonic acid »nd watery vapor 
expired air can be proved bj the follDwing experiment: Brest 
into lime-water, nnd in a few ainutea it wilt become of a milk-whil 
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color, Thifl ie owing to the carbonic acid of Ibe breath uniting with 
the iime, rorming the earbonaie of lime. 

160, The oxygenation of the blood in the capillariea of the 
lungs changes its color from a dark maroon to a bright red. 
This purified or arterial blood is carried to the left side of the 
heart by the Pulmonary Veins, and it is now fitted for pro- 
duction of heat, motion and nervous energy. 

OfiMTHih'ira.— The venous blood holds in solution a considerable 
amount of (.■arbonie acid, a lilile nitrogen, and a trace of oxygen. The 
flzdiaDge of oxTgen and carbonic acid in the capillariea ia eSected 
partly bj phjsical and pnrtlj by chemical procesBea. The carbonic 
acid exhaled nearly equals the amount of oxygen abiiorbed; the nitro- 
gen exhaled and abfOrbed are nearly equal, and in addition there ia the 
Yttpor or puImimaTy transpiratUm. 

161. The chemical changes in every part of the body caused 
by the union of oxygen with carbon, hydrogen and other 
elements of the blood and tissues, maintain the temperature 
of the body, and are the source of its nervous power and 
electricity. 

The heat of the body, often called Animal Heat, is the re- 
sult of the various chemical actions. The temperature of 
the tissues generally ranges from 98° to 100°; that of blood 
from 100° to 102°. The blood varies in temperature in dif- 
ferent parts, being warmest in the hepatic veins of the liver. 

Obttrvation l.^The amount of air taken In and given out in a re- 
■piratoty movement muHt vary with difl'erent itidividuala and different 
conditionB of the Byalera. The volume of air ordinarily received hy 
the lungs in a single inapiratlon la about one pint; the volume ei 
a little leaa than a pint. 

2. — Benpiration ia more frequent in women and children than ir 

ersona of small stature breathe more frequently but leas deeply than 

taller people. In health, ihe amallest number of respirations in a min- 

by an adult is not less than fourteen, and they rarely exceed twenty- 

tive; i^hteen may be considered the average number. The number 

vf respirationa ia increased by exerciae, food, BtimulanlH and moderate 
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cold, while it ia diminislied bj inactivity, moderate heat, etarvatioB 
and ^neral weakening infliienees, especially ineiital depreasion. 

162, 'file Larynx perlbrnis a double function, one part 
being concerned with respiration, the otlicr wilh the voice. 

In inspiration the vocal corda separate, allowing the air 
to pass in freely ; in expiration they relax. The larynx, 
fever, is the special organ of the voice, sounds being pro- 
duced by the vibratory action of the vocal cords. During 
ordinary, tranquil breathing, the cords are widely separated, 
the glottis being of triangular shape; bnt when a vocal 
Bound is to be produced the arytenoid cartilages are said to 
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become erect and almost to touch each other, the cords are I 
made suddenly tense, closing the posterior portion of the I 
glottis, while the anterior two-thirds opens a very fine fissure, I 
and the air, driven by an unusually forcible expiration througU ] 
the narrow opening, in passing between tbe vibrating voeal I 
cord is itself thrown into vibrations which prodace thi 
aonnd requireii. (Figs. 86, 87.) 
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II 19. IlTOrENB OF THE EESPialTOBY iSD VoCAi ObOAMS. — ImpOTt- 
anee of Prap'-T Reapiraiion. Coiapoaition of Pure Ait — Of Ba^nred 
Air. Importance of VealUatioa in Public Roomn — In SIteping fioonw — 
In Sick Moanis. The Effect of Vompressing Uie Segpiratorg Orgaja. 
Jtfeana of MiJarging the (Si£st. The Injliienee n/ the itind on Betpirii- 
lion. Beneficial Effects of Gyinnaetie ami Caiielhenic Ecercieet. Oiiili- 
vation of tJte Voice. 
163. With minutest care, the haud Divine has arranged 
the unceasing play of the movements of the Respiratory 
Organs act that the air of the lungs is changed at every 
breath, giving us a requisite of health and even life— _pT*re 
blood. 
164. Pure blood can be obtained onlt/ by a healthy action of 
the respiratory organs, and this action only by a constant and 
sufficient supply of pure air. Limit tliis supply, and the 
stimulus furnished to the nervous and muscular tissues is 
withdrawn, and the carbonic acid is retained in the blood. 
Hence, the brain works sluggishly, the muscles become inac- 
tive, the heart acts imperfectly, the secretions are impaired, 
the food is not properly assimilated, and the whole body be- 
I oomes enfeebled. 

165. Pure air is composed of oxygen and nitrogen in about 
I the proportion of 21 to 79. The air is most frequeutly ren- 
I'dered unlit for vital purposes by the presence of carbonic 
I^Bcid and minute particles of corrupted decaying animal mat- 

The amount of expired carbonic acid during the entire 
■day is more than 15 cubic feet, or one pound and a half. 

166. The qwiliiy or purity of the air w affected by every tea- 
ptraiion, Tbe quantity of nitrogen is nearly the same in the 
ixpired as in the inspired air, but the quantity of oxygen 
Is diminished, and that of carbonic acid is increased. Thus, 

cry time we force air from the lungs it becomes unfit to be 
jSireathed again. 

im(.— Sink a "bell" jar tlial lias it atop-ccclc into a pail of 
nler, until tliu air is ex|>i!lleU from the J.ir. Fill ihe luuga with air, 
and retain it in the cheat a skait lime, and then bcentbe into the jar 
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and instantly cloea the H(op-(nck. Cloae the opening of the jar t}itit it 
noder the water nith a piece of paper laid on a plate of BiiSident 
Bize to coset the opening, raiae the jar frooi the water and invert it, 
then carefully sinlc into it a liglited condla ^uxpeudcd by a wire. Tha 
flame will be extinguished as quickly as if put in water. Bemove the- 
oarbonic add by inverting the jar, and place a lighted candle in it, and 
the flame wilt be as clear as when out of the jar. 

ObacraUion. — It is familiarly known that a taper will not bum where 
carbonic acid exists in any conaiderable quantity, or when there is a 
marked deficiency of oxygen. Prom this originated the judicious 
practice of sinking a lighted candle into a well or pit before descending 
into it. If the flame is extinguished, respiration cannot lliere be main- 
tained, and life would be sacrificed should a person venture in until the 
impure air is removed. 

167. Air in vihieh lamps will not bum with brilliancy u 
unfitted for reejnralion. Id crowded rooms, which are not 
ventilated, the air becomes foul, nnt ouly by a decrease of oxy- 
gen and an increase of carbonic acid, but by the waste, inju- 
rious atoms thrown out from the lungs and sltin of the audi- 
ence. The burning lamps, under such circumstances, emit 
but a feeble light. Let the oxygen gas be more and more 
expended, and the lamps will burn more and more feebly, 
until nearly extinguished. 

lUiulralioia, — 1. The eflects of breathing tha same air again and 
■gun are well illustrated by an incident that occurred in one of our 
colleges. A large audience had assembled in an ill- ventilated room to 
fiden b> a lecture; soon the lamps burned so dimly that the speakei 
and audience were nearly enveloped in darkness. The oppression, 
dizziness and faintness experienced by many of the audience induced 
(hem to leave, and in a few minutes after, the lamps were observed la 
rekindle, owing to the exchange of pure air, on opening the door, whit^ 
supplied to them oxygen. 

2. The "Black Hole of Calcutta" received its name from the fact 
that one hundred and forty-six Englishmen were shut up in a room 
eighteen feet square, with only two small windows on the same side to 
admit air. On opening this dungeon, ten houra after their imprison- 
ment, only twenty-three were alive. The otiiera had died from breatll* 
ing impure air that contained animal matlec from their own bodies. 

168. Sckool-rooma, ehurchea, concert-halh, and all 
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ngned for public purposes and workshops should be amply ven- 
tilated. The child at school becomes listless aud uniutfireated ; 
why? Because he is stupefied by foul air. Wheu a pupil 
Lcoatinues to breathe such air month after raoDth, his brain is 
■ injured, and often coDsutnpCion or other fatal disease destroys 
K'bb young life, and then we wonder at the " mysterious provi- 
f dence" that takes from us the gifted and beautiful. 

Obia-nalion. — The good man at church feels that he oKykt lo be iiiter- 
K.CStod in the serviccn, and yet, poverlexs U> fix liia atlcnticin, be sils nod- 
■ding; why? Because he is aitipefied by foul air. The air breathed over 

!r again laat Sabbath lujd shut in during the week is all the pool 

n obtain. 

, The sleepiiig-room should be Ihoroughty ventHaied. 
J'roper ventilation would often prevent morning headacbee, 
want of appetite and general languor so common among the 
feeble. The impure air of sleeping-rooms probably causes 
more deaths than intemperance. Those who live in open 
houses little superior to the sheds that shelter the fiirmer's 
flocks are usually the most healthy and robust ; headaches, 
fliver complaints, coughs and a multitude of nervous' afilectiona 
i»re almost unknown to them. Not so with those who spend 
their days and nights in unventilated rooms with double win- 
dows, breathing over and over again the confined air; dis- 
ease and suffering are their constant companions. 

Obeervation. — Among children conviiUionB or fits oft«n occur when 
they are sleeping, and not unfrequentlj in consequence of impure air. 
In Buch ctuea, by carrying the aufierer into the open air relief iH afforded. 
Children should not sleep in Uw beda while adult persona occupy a 
the Bame unventilated room, aa carbonic acid is most 
the floor ; nor is it advisable that the young sleep wilb 
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170. The ventilation of the eiek room should receive flpwria/ 
attention. It is no unusual practice, when the patient is suf- 
fering from acute disease, as fevers, for the attendants to 
revent the ingress of pure air, simply from fear that the 
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fiick person will take cold ; and caution is indeed necessary, , 
the patient should not jeel the current. 

Observation. — No room in suitable for eicknesE that is 
tliat pure air may be constantly admitted without il 
jury lo the patient; and here we would say that eoal air should not b 
mistaken for pure air, A very little sound judgment ii 
would doubtless save much s\iQcring and lengthen life in a multituda I 
of cases. The custom of having several peraons sit in the uck-ri 
vitiates the air and delaya the recovery of the patient, 

171, The change thai i» effected in the blood while passing 
through the lungs, not only depends upon the purity of Vie air 
but Ike amount in^ired. The quantity varies according to 
the aize of the chest, the movement of the riba and di»- . 
phragm, and the health of the lungs. In children who have j 
never worn close garments, the circumference of the cheat it 
generally ahout equal to that of the body at the hips ; and 
similar proportions would exist through life if there were no 
improper pressure of the clothing. Such is the case with the 
Indian woman, whose blauket allows the free expansion of , 



;1 

a 

B 

• the cheat. ^H 

Obtenation 1. — The question ii oft«n asked. Can the aixe of the chest'^^H 
and the volume of the lungs be increased when they have been once ^^| 




comprexsed? Yea. The means Co be used are, a full iufiation of the 
lungB at each act of respiration, and a judicious cicrciae of them 1^ 
walking in the open air, reading aloud, singing, sitting erect and 
tioing appropriate gymnastic exereiseB. Unless thet« exerdsea ate 
systematic and persistent, they will not afford the beneficial reaulla., 
desired. 

2. — Persons of sedentary habits should often, daring the day, takf 
fiill, deep breaths, filling the smallest air-cells with air ; the ahoulden 
should be thrown back and the head held erect. 

172. The sise of the eked and lungs eon be diminiehed bg\ 
moderate and continued pressure. This is most easily done iff 
infancy, when the cartilages and ribs are very pliant ; yetit^' 
can be effected at more advanced periods of life. 

Obeemalvma. — 1. The Chinese, by compressing the feet of female 
children, prevent their growth ; so that the foot of a Chineae bdle u not 
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than the foot of an American girl of five years. 2. Tiie Ameri- 
imea eojapreas tktir chests, lo pretenl tlieir growlh; 90 ihat the 
)f an Amerlcait belle in not lai^r than the chest of a Chinese gitl 
of five yeare. Which counliy, in this respect, eihihilB tiie greater in- 
telligence? 3. The chest can be deforraed by making the linings of 
the waists of the dreisea tight, as weli as by corsets. Tight vesta, upon 
e principle, are also injurious. 



Fig. 




173. The position in danding and fitting infiuencee the move- 
ment of the ribs and diaphragm. When the shoulders are 
thrown back, and when a person stands or sita erect, the dia- 

f£liragm aud ribs have more (Veedom of motion, t!ie abdomi- 
nal muscles act moi-e efficiently and the lungs have broader 
Xange of movemcnC. When the lungs are properly filled 
■with air, the chest is enlarged in every direction. If any 
article of apparel is worn so tight as to prevent the full ex- 
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panaion of the chest and abdomeo, the lungs, ia coDsequeDce, 
do not receive air sufficient to purity the blood. The penalty 
for thus violating a law of our being is disease and suffering. 
Obiervation.— Eat few persons realize llie bideII smounC of prtMun 
that will prevent the enlargement of the cheet. This can be shown by 
drawing a band tightly around the lower part of the chest of a v^ar- 
OUH adult and confining it with the thumb and finger. The restricted' 
ta of ihe ribs are quite apparent in endeavoring Co ' ~ 



174. The ttaie of tlie mind exereUes a great itifii 
respiraiion. If we are <lepre33ed by grief or fe 
about friends or property, the diaphragm and muactes that 
elevate the ribs will not contract with the same energy, the 
breathing is not as full or frequent as when the mind ia 
influenced by joy, mirth and other enlivening emotions. 
Disappointed hopes is a frequent cause of consumption. 

175. Gymnastie and caliathenie exercUea are invaluable aidt 
to the culture and developmetd of the voice, and should be sed- 
ulously practiced when opportunity renders them accessible. 
A sedentary mode of life, the want of invigorating exercise, 
close and long-continued application of mind, and perhaps 
an impaired state of health or a feeble constitution, prevent, 
in many instances, the free and forcible use of those muscles 
on which voice is dependent. 

176. The art of cultivating the voice has, in addition to the 
various Ibrms of bodily exercise practiced for the general 
purpose of promoting health, its own specific prescription for 
securing the vigor of the vocal organs and modes of exercise 
adapted to the training of each class of organs separately. 
A few weeks of diligent cultivation are usually sufficient to 
produce such an effect on the vocal organs that persons who 
commence practice with a feeble and lueflective utterance 
attain in that short period the full command of clear, ftircibl«.j 
and varied tone. 
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^^Kjl SO. Cohfahativb Anatomy (Pneiiinonol'igj).— £eaptratory Organt 
^^V of MammaU—Of Eird»—OJ Beptites- 0/ Amphibiane—Of FwHu. 

^^M 177- The Respiratory Affaratij8 in utUer Mammah is 
^^1 Bimilar to tliat of man both in structure aud fuoction. There 
^^V ore similar arrangemeDts and uiuvementa of tlie ribe, sterDum, 
^^r uitercostal muaclea and diaphragm. The lungs fill the cavity 
of the chest, and have the Barae general comptwition of lobea, 
lobulea and air-cella, (Fig. 90.) '' 

Obtervnlion. — The developmeut and health of dbineBtic snimalB re- 

I quire gond-HL2cd lungH, unrestricted inovement of the chest tuid pnre 
■ir, as in man. An abundance of pore lur is partkularly needful to 
domestic fowls. 
178. In Birds the lungs are confined to the back wall of 
the chest They are not eepurated into lobea, but are oblong 
and flattened in shape, and connected with a series of air- 
receptacles scattered through various parts of the body. The 
ultimate pulmonary capillaries do not form a network lining 
definitely-bounded air-cells, as in mammals, but each vessel 
crosses an open-air space of its own. They interlace iu every 
direction, farming a mass of capillaries permeated everywhere 

This arrangement not only reduces the specific gravity of 
the body, but also assists largely in the aeration of the binoil. 
A marked modification of the respiration of birds of flight is 

■ the Gonuection of the pores of the boucs and feathers with the 
bronchial tubes and air-spaces of the lungs, so that there is 
Rn interchange of air between the lungs, the bones and the 
investing plumage. Birds consume more air in a givrai time 
proportionally than any other vertebrate, and they sooneat 
die when deprived of it. (Figs. 91, 92.) 

179. In Eeptlks respiration is more simple than 

r birds. The lungs arc less lobular and more bag-like, 
■.extending into the abdominal cavity. Upon the walli 
Lthese sac-like lungs the pulmonary vessels branch out. Owing 
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to a less energetic respiration the moyements of Reptiles are 
not BO nell sustained. 

180. The Amphibians when young (tadpoles) breathe by 
I'gills; before becoming adult they acquire lungs, but the res- 
piration is comparatively inactive. In Frogs the chest is not 
formed so aa to act like a 

, , Fra. 93. 

Buction-pump, and accord- 
ingly these animals swallow 
the air by a sort of degluti- 
tion. (Fig. 93.) 

181. In FUkes respiration 
is performed by means of the 
air dissolved in the water. 
Instead of lobular or bag-like 
lungs, there are found only a 
series of slit-like openings or 
arches on each side near the 
head, called the (branchiae) 
gills. The bony and car- 
tilaginous frames of these 
arches on the convex side fboq.— i, uesri. 2, Arci, ofthoaon.. 3,3, 
support processes. On these P"!"'"""')' ""'■f:'- *. *• Puimoniry veina. 
are many plates or leaflets, 

covered bya delicate membrane (epithelium) on which the very 
minute capillary blood-vessels branch out. By this arrange- 
ment the blood -particles are more minutely separated and acted 
upon by the air in the water. In breathing, the mouth and 
gills of a fish open alternately; the water entering the mouth 
escapes by the openings of the gills. (Figs. 94, 95.) A 
remarkable feature in the organization of some fish is the 
swimming or air-bladder, placed in tbe abdomen under the 
back fin, communicating often with the <csophagus or stom- 
ach by a canal, permitting the escape of air from its inte- 
rior. By a movement of the ribs the air- receptacle is acted 
on, so that by diminishing the quantity of air the Bpeeiiic 
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gravity of the Ssh alters according to circumBtances. Fisb 
that Hwim near the bottom have no alr-bladiJer, as the Eed. 
and Turbot. (Fig. 94.) 

182. In Home species of the Annulom, as certain Spiders, 
the respiration b effected by air-bearing tubes (trachete), which 
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cnmmunicate with the exterior by email openings called 

ig'mata. These openings often have valves which open , 
and shut like the folding of a duor. Through the air-bear- 
ing tubes the function of respiration is performed in every 
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I part of the body. Thia mode of breathing is peculiar to in- 
(Fig. 96.) 
183. Iq the MollvMo, the respiratory organs vary. Some 
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have the form of lunga, but in a state of great simplicity, 
like the Land-snail; while a large class have leaf-like gills, 
constituting what is known ia the Oyster as the "beard." 

Ob^emaliaa 1. — The Gilla (bratichiie) of the Lobwer are Btnall bodies 
attached toths biisesof tha \f^, and placed in a kind of chamber formed 
beoeath the shield (carapace) on each side of tlie bodj. By the mnve- 
menta of the lega the water in the giU'K;haraber ia eonnlantly renewed. 

2. — Some of the lowest class of animals are remarkable for the dia- 
podtior of their respiratory apparatus, composed of membranous tubes 
spread out like a tree, as the Sea Cucumber. 




CHAPTER VII. 

THE SKIN. 

I Sl« Anatomy of the Skin. — The Skin an Eliminating Membrane. 
Layers of the Skin, The Epidermis, The Outide. The Da^is, 
The Papillary Layer. The Gorium. The Hair-foUides, The Oil- 
gUmds, The Perspiratory Olands, Nails. 

184. We have thus far spoken of the change in the blood 
by respiration ; this bright red blood, freighted with nutri- 
ent material, is transmitted to the capillaries in all parts of 
the body. In these minute vessels another change is effected ; 
and the useless matter is more or less expelled from the blood 
by the different vessels of the membrane that covers the 
body — the Skin. 

185. The Skin consists of two layers ; a superficial one, 
destitute of nerves and blood-vessels, is called the Epidermis,'^ 
and a deeper layer, abundantly supplied with nerves and 
blood-vessels, called the Dermis, or Cutis Vera (true skin). 
(Fig. 101.) 

186. The Epidermis consists of two layers, different in 
many respects, one called the Chdicle, the other the Soft Epi- 
dermis (and named by some physiologists the Rete Mucosum). 
The epidermis holds the same relation to the dermis that the 
epithelium does to the deeper layer of the mucous membrane. 

The Cuticle is a horn-like membrane. Its deeper surface 
is continuous with the soft epidermic layer, from which it is 
constantly renewed. Its free surface is incessantly wearing 
away or shed in small flakes, constituting scurf or dandruff. 

The Soft Epidermis consists of nucleated cells originat- 
ing on the surface of the dermis. It is the seat of the color 



Of what does the skin consist? Of what docs the Epidermis consist? Give the rela- 
tion of the Epidermis to the Dermis. What is the Cuticle? Of what does the Soft Ep- 
idermis consist? Whore is the seat of color in the skin? 

* Gr. epi, upon, and derma, ^\w. 
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of the akin. The difference between the blonde and the bru- 
nette, the European and the Airican, lies in thia tissue. 

187. The DERMI8 
or True Skin presents 
two very different sur- 
faces, of which the ex- 
ternal is called tha 
P p llary layer, the i 
te nal he Coriwn. 

The PAFILtAHY or 

o r layer of the der- 
n 3 3 provided with 
a u u tude of little 
al shaped projec- 
t These are pro- 

longat ons of the upper 
con pact t ssue of the 
^ cor um nto the newly- 
...% formed layer of the 
'^j' epidermis. They vary 
,h of in number and degree 
Mitdf gf development in dif- 
,ie of ferent parts of the body. 
". ^1. The papillae are very 
I'Jii numerous on the palm 
» ill":' of the hand and on the 
tt,d,»ti,o(o,«b,dr(i!,. free border of the lips. 

The CoRiuM ia made 
up of interlacing bundles of fibres. These are so interwoven 
as to constitute a firm, flexible web. Here the arteries of the 
skin ptenetrate from benealh, and eud in a capillary network, 
from which looped vessels project and enter the papillary 
layer. The veins emerging from the skin are more numerono 
and much larger than the arteries. The lymphatics also 
form a close network on the surface. The akin is abundan^y 
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rfiupplied with nerves, but their mode of termination haa not 
beeii accurately ascertaiued, 
188. Buried 





f o u n d only 
where hair es- 

iste. Each gland ""''^'' "'= '"«* *"-»"'^i"'» "rmii.«tf. c, ibe .an^,.. trunk, ™i- 
isanaak-ahaped 

body, composed of from five to twenty little Baca, clnstered 
around and leading into a common duet. These glands are 
lined by a fine epithelium, and the oily secretion first anoints 
the hair'bulb and then oozea out upon the neighboring sur- 
face of the cuticle. 

Obeervation. — At Ihe boltom of the folliole ja a more or less elevated 
portion of the dermiB, often forming a dJBfinct papilla, which is desti- 
tute of cnticle. The mot of tlie hair ia composed of soft, pate and 
I tomewhat compreKced nucleated cells; it is adhi>r<!nt to the lining of 
L' Ihe (blllele or raol-^healk. When a faair ia plucked out, the ahealh ad- 
Hjieres to it, but the vascular papilla at the bottom of the follicle remainB, 
F^d a new hair is generated upon it. If the papilla is destroyed, no 
new hair cau he formed. All these papitis, except those of the Gnest 
hairs, probably receive nervous fibrils. The part of the hair projecting 
above (he surface is called (he ika/l. 

189. Immediately beneath the skin, over the whole surface 
f the body, there are a multitude of little glandular bodies, 
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called Per^iralory or Sweat Glands. Each gland eon8i3t8 o 

uule ;1 ndr ca! ej alduct 1 1 parses u ard througli;! 
tht; e] 1 r I n I 1 e deeper 1 




a of the true skju.- The opemiig of the duct u 
cuticle is called tlio "pove." (Fig. 101.) 

—Thin aperture Li oblique in direction, and posBessea »U i 
&t advanlnges of a valvular opening, preventing the ingrefi!) of foreign J 
injurioos aubatajicHH to the interior of lie duct or gland. It i 
ted that six tlionnand glanda exist on every square incii of siir&ce, and-1 
the combined length of the gliindular tubing in Ibe body is betweaw] 
two and three wiles. Tliene glands, coming in contact with the Mpi] 
lary Wood-vesselB, receive a watery fluid (the perspiration) ftoni thel 
blood. The formation of perspiration ia constant, bnt usually evapont-J 
.iun lakes place as fast aa it reacLes the eurface. This is called thA I 
'insensible transpiration" of the skin. 

190. The l^AiLB are horny appeudages of tlie Bkin, and I 
correspond with the hoofa and claws of animals. They are' I 
flexible plates continuous witb t!ie epidermis, and rest oa tbej 

d surface of the dermis, called the bed. By n 
tion or severe scalding, even iu life, the nail is detached wiA 
tbe epidermis. 
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Physiology op the Skin. Functions of the Skin, Uses of the 
Epidermis. The Corium. The Lymphatic Vessels of the Skin. Func- 
tion of the Oil-glands. Uses of Perspiration. Conditions that Modify 
Quantity of Perspiration. Tlie Function of the Hair — Of the Nails, 

191. The Functions of the Skin are threefold : 1st, As 
a Protecting membrane ; 2d, As a Medium for the distribution 
of the nerve-filaments of touch ; and 3d, As an Eliminating 
or discharging organ. 

Fig. 104. 



yi 






Fio. 104. OilGlands and Ducts, magnified thirty-eight diameters. 1, A, Oil-gland 
from thf scalp; B, Its duct. 2, A, Two glands from the skin of the nose; B, Common 
duct. 3, A, Oil-gland from the nose; B, The duct filled with the peculiar animalcula) 
of the oily substance ; the heads are directed inward. 4, A, Cluster of oil-glands around 
the shaft of the hair (C); B, Ducts. 

192. The uses of the Epidermis are various. It serves to 
cover and protect the delicate sensitive parts beneath it; to 
prevent the too rapid escape of heat; and to restrain the 
evaporation of the fluids of the skin and its appendages, at 
the same time that it furnishes a medium through which 
these secretions can reach the surface of the body. 

Observation. — The cuticle is constantly destroyed and replaced, as is 
proved by the disappearance from the skin of such stains as those pro- 
duced by nitrate of silver, or the scales thrown off after some acute dis- 
eases, as scarlatina. The restoration of the cuticle is observed after the 
process of vesication by blisters, and in consequence of burns and scalds. 
By these means large patches of cuticle are removed ; but they are re^ 



Jinme the functions of the Skin. "What are t\\c uBea o^ \\ife"¥.■^\<^«t\S5^»^ 
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^^^B nevred in a Ehoii time, under favorable circumalancca. The co1ore^>^^^| 

^^^B ralwtance la also capable of rapid reproduction. ^^^| 

^^H 193. Id the Corium, or internal layer of the skin, residee vi- ^^H 

^^H tulity. It Tariee in thickness in ^^H 

^B F,a.\iJ5 different parts of the body. Th» ^H 

Fra.ve. A ftcnoK or the sni or face for the increase of function. ^^M 
Z ^^°^r!',f''itl'~^'r!^6'"'t°' '^^^^ °^i^'^^ '^ effected by the lit ^M 
fc^i^ tiie™iu.hi,.n'i.i ["^Tcnri .".f ihi tie prominences or PapiUce. ^H 

angM. %-vh^i,M. i,i,ThBc.,ikie 194. The surface of the skin ^H 
of UiB mu at 3, a, 3. " possesses the power of absorbing ^^| 

both liquids and vapors. The ^^| 
principal, if not sole, agents of this function on the surface 
of the body are the cutaneous Lyviphatie vessels, which are 
active in proportion to the thinness or absence of the cuticle. 
To a slight estent the skin is a respiratory membrane in man, ^^H 
giving off carbonic gas and actually absorbing oxygen. ^^H 

195. The Sebaceous matter from the OU-glanda anoints tha- ^^H 
hairs with oil in their progress of growth from the skin, and ^^| 
also imbues or covers the cuti(;le, by which it is rendered t»*.^^H 
pellaut of water. ^^H 

Obaervation, — The oiliness of the suiface of tlie skin, occasioned hy 
thifl material, permitn the readj iidheelon of duxt and dirt, and neces- 
utatM the uxe of soap for the eaHy removal of iis excess. This oily 
product often becomea thit-kened and distends the glands, most frs- 
quently in the face, and et^pecially on the noee, and at the months of 
the ducts it beeomea mixed with JusL When pressed out it anume* 
the spiral form of the duct ; heni:e it h commonlj taken for a worm. 
In (he healthiest individnalB the sebaceous matter contains a curious 
parasite, called the " pimple mile." 

196. The uses of the Perspiration or sweat are twofold 
Ist, To free the system of a certain quantity of water; 
effecting this purpose, the perspiratory function becomes 

DOcribe the Corltim. SUiIb the n» of tho Ljrnrhnllc inwli nf Ilii, Bk[n. Wbal . 
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regulator of the temperature of the body ; 2d, To expel 
from the body certain special products of chemical changes. 
8anctoriu3 estimated that Jive of every eight pounds of food 
and drink was discharged from the body through the many 
outlets of the skin. 

05)tenicFiioji 1. — The quantify of perspiration exhaled by different 
parts of the hodj dilTeia widely. Ita general quantity is influenced both 
by internal and ezlernal conditions ; tbna, it is increased by a higher 
temperature of llie body, by a qaicker circulation, and therefore by 
exercise and eQbrt generally. Perspiration may alao be induceil by 
additional covering of the body, and also by peculiar conditions of the 

2. — Of the eitemal conditions wbich modify the quantity of pempi- 
nition, tlie eondilion of the almoapftm is moat important. Thus, in 
warm air the activity of the circulation of the skin ia increased, which 
increases the perspiration, whilst cold air has the opposite effect ; again, 
dry air increases the perspiration, whilst damp air diminishes it. 

3. — The skin is said to regulate the quantity of fiuid given off by the 
kidneyi and the quantity of Quid left in reserve in the blood and solt 
tisauet generally. Olmervalion shoWH that in cold weather the skin ex- 
hales tesB and the kidneys excrete more iiuid, while in warm weather 
the akin expels more and the kidneys less. 

197. The use of the insensible outgrowth of the epidermis, 
the Hair, is protection ; and t!ie ftinction of the Nails is not 
only protection, hut support to the yielding softness of the 
flesh at the finger-tips. 

. 1 23. Hygiene of the Skin. The Cmliiwn of the SHn. Cloiking. 
Kind of Material for Gothing, Oasa of Perions that need More Cloth- 
ing, Cleaniineas of Clolking. Bathing— Madea of Bathmg — Tiraefor 
SaHa — Qeaeral R^iei for Bathing — Water a Caraiive Agent. Air 
Bengal to the Skin. Effect of Light on the Skin. 

198. The skin is in constant activity; the watery part of 
' the perspiration is removed by evaporation, the more solid 

waste matter is dej>iisited upon the surface of this naembrane. 
L To maintain its healtlny action in every part, attention must be 
I, given to dolhing. Bathing, Light and Air. 

. Clothing is chiefly useful in preventing the esoope 

lie liK,.s..l il>. lli,,r-0( lllf Ni.ilii. Wh,.t is laid of the iwo of Clollilngl 
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of too much heat from the body, and in protecting the body 
from exposure to the evil effects of a varying temperature of 
the atmosphere. In selecting and applying clothing, the fol- 
lowing should be observed : 

200. The material for clothing should he a had conductor of 
heat As air is a non-conductor, material should be chosen 
which is capable of retaining much air in its meshes, and as 
moisture increases the conducting power, the material should 
not be such as will absorb or retain moisture. 

Observation. — Furs retain much air in their meshes and absorb 
scarcely any moisture, and consequently are well adapted to those sub- 
ject to the great exposures of very cold climates. Woolen dothy next to 
furs and eider down, retains the most air and absorbs the least moisture; 
hence it is a good article of apparel for all persons, unless too irritable 
to an over-sensitive skin. In that case the flannel mav be lined with 
cotton, or silk may be substituted. When of suflicient body or thick- 
ness, silk is a good article for inner clothing, excepting when it pro- 
duces too much disturbance of the electricity of the system. Next to 
these articles, cotton is well adapted for garments worn next the skin. 
Linen should never be worn by persons in any way enfeebled, even in 
warm weather or in hot climates. It is a good conductor of heat and 
readily absorbs moisture ; hence, with such covering, the body is sur- 
rounded by a layer of moisture instead of air. 

201. The clothing should he both pormis and loosely fitted. 
The necessity of porous clothing is seen in the wearing of India- 
rubber overshoes. In a short time the hose and under-boot 
become damp frora^ retained perspiration. The waste matter 
thus left in contact with the skin is reconveyed into the sys- 
tem by absorption, causing headache and other diseases. Free 
exhalation, and a layer of air secured by loose clothing, en- 
able the skin to absorb oxygen, which gives it tone and vigor. 

Observation. — As the design of additional clothing is to enclose strat- 
ums or layers of warm air, we should, in going from a warm room 
into cold air, put on our extra covering some time previous to going 
out, that the layers of air which we carry with us may be warmed by 
tl\e heat of the room, and not borrowed from the heat of the body. 

202. The clothing must he suited to the state of the atmosphere 

or what material Bliuuld it be ? Observation. Why should the clothiug be porous aod 
looeu}ly fitted i Observation. To vf\\at uvvaX \\. \i« ft\x\\,ttiV\ 
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and to the condition of the individual. Sudden changes of 
temperature should be regarded ; but it is usually unsafe to 
make changes from thick to thin clothing, excepting in the 
morning, when the vital powers are in full play. The even- 
ing usually demands an extra garment, as the atmosphere is 
more cool and damp, and we have also less vital energy than 
in the early part of the day. 

Observation, — Many a young lady has laid the foundation of a fatal 
disease by exchanging the thick dress, warm hose and shoes for the 
flimsy fabric, thin hose and shoes which are considered suitable for the 
ball-room or party. All sudden changes of tliis kind are attended with 
hazard, which Ls proportionate to the weakness or exhaustion of the 
system when the change is made. 

203. The child and the aged person require more clothing 
than the vigorous person ''of middle age. Judging from ob- 
servation, we should infer that children needed less clothing 
than adults. The exposure to which the vain and thoughtless 
mother subjects her child very frequently lays the foundation 
for future disease. Those who have outlived the energies of 
adult life also need special care regarding a proper amount 
of clothing. 

Observation. — The system of " hardening" children, of which we some- 
times hear, is as inhuman as it is unprofitable. To make the child 
robust and active, he must have nutritious food at stated hours, free 
exercise in the open air, and be guarded from the cold by proper apparel. 

204. Wlien a vital organ is diseasedy more clothing is needed. 
In consumption, dyspepsia, and even headache, the skin 
usually is pale and the extremities cold, because less heat is 
generated. Persons suffering from these complaints need 
more clothing than those with healthy organs. 

205. Persons of active habits need less clothing than those of 
sedentary employment. Exercise increases the circulation of 
the blood, consequently the vital activities become more ener- 
getic, and more heat is produced. We need less clothing 
when walking than when riding. 

OlMservation. Who require the more clothing? Observation. What is SAld oC q.\rAJc«. 
ing when a Yital organ is diseased ? What persows t\ee^\«i«a Ci\^i^iJsv\"vx^^ "^\\aX.\^««^^'=»^ 
cletmliDfva of the clothing! 
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206. The doihing should be kepi clean. Some portion of 
the exhaled fluids of the body must necesaarily be absorbed 
by the clothing; hence, warmth, ulennliness and health re- 
quire that it should be frequently changed and thoroughly 
washed. Under- garments worn through the day should not 
be worn through the night, nor the reverse. When take 
from the body, such garments should not be hung in th 
closet or put into the drawer, but exposed to a current o 
fresh air. 

207. Damp clothing m injurious. All articles fi-om the | 
laundry should be well aired before being worn. When the 
clothing is wet by. accident or exposure, it should be changed | 
immediately, unless the person is exercising so vigorously aa ' 
to prevent the slightest chill. When the exercise ceases, the 
body should be rubbed with a. dry crash towel till a thorough ; 
reaction takes place- 

Obserraiion. — The covering of beds should he thorouglily aired ereiy 
tuorning, and fref^uentty renewed. Beds and bidding that have not 
been used for some weeks become damp, and should be dried before use. 
A hoatesB cannot begiiihj-uf a, more inhospitable act than that of Bend- 
ing her guest 1o her fine gucst-cbiLinber, to occupy a bed which has been 
long UMUned. "i 

208. Bathing is indispensable to sound health as well as 
to cleanliness. The skin soon becomes covered with a roix-^; 
ture of perspirable matter, oil and dust, which, if allowed to I 
remain, interferes with the action of the skin as an excretory 
organ. This increases the action of the lungs, kidneys, liver, 
etc., which take upon themselves the excretory work which 
the skin fails to perform. 

Obaervalion.—Hy overworii the liver becoraea diBeased, and if it 
continued, tlie result will he conatimption and other diseases of the vital I 
organs. Again, obstruction of the pores will prevent respiration through. J 
the Hkin, and deprive the blood of one eoarce of its oxygen and o 
outlet of its carbonic acid. 

209. Bathing gives tone and vigor to the internal organs, ' 
When cool water is applied to the body, the skin instan^ 

WTuitof dampclolhingt Whiiti.iiidlBBaii"»bLo lo haiUhf Wtial efli 
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ihrinka and the whole of its tissue contractB, This contrac- 
tion diminishes the capacity of the blood-vessels, and a por- 
tion of the blood is thrown upon the internal organs. The 
nervous system is stimulated, and communicates its stimulus 
to the whole system. This causes a more energetic action of 
the heart and blood-vessels, and a consequent rush of blood 

L back to the skin. This la the state termed reaction, the fir^t 

I object and purpose of every forna of bathing. 

f Obtervaiion 1. — Bj thia reaction the internal organs are relieved, rea- 
piration is lightened, the heart is made to beat calm and free, the tone 
of the aiaBcular system is increased, the appetite is sharpened, the mind 
more clear and etrang, and the whole sjstem seeras to poaseaa new 

I power. Regularity in bathing is necessary to produce permanently 

I ^od eSects. 

I 2. — The simplest modes of bnthing are by means of tba sponge or 
the shallow baths. The boJj may be quickly sponged over, wiped 
dry and followed by friction. The water may be warm or cold, [f 
sold, the balb should be taken in the early part of the day, and fol- 
lowed by exercise. If exercise cannot be taken, the individual should 
teat ander covering. The warm bath should usually be token just be- 

L ibre retiring. 

I 210. The Jreipiency of bathing must depend upon ilie eon- 

!■ diUon and occupation of the individuaL Daily bathing may 
be practiced with profit by most persons, but to the etudioua 
and sedentary it is in most cases absolutely indispensable. 

The hour for ablution is of importance. It should neither 
immediately precede nor follow & meal. The same is true of 
severe mental and muscular exercise. The bath is less bene- 
ficial in the afternoon than the forenoon. The best time for 
cold baths is two or three hours after breakfast. The syatem 
is then at " flood-tide," while from that time till the retiring 
hour the tide is ebbing ; heuce, the worst time for a cold bath 
is at bed-time. 

06»er«iiio?i 1. — For those who cannot choose their time, the hour of 
riung will answer very well — that is, for many pernins, espedally if 

L ;(hey become accustomed to the une «f water by beginning at another 
d a better hour. If the mind and body are brightened by the early 
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bath, and an exhilaration follows, the bath is beneficial ; if, on the con- 
trary, languor follows, and the skin looks blue or too pale, it is injuri- 
ous. That the bath is to be followed by exercise mnst not be forgotten. 
2. — In diseases of the. skin, and many chronic ailments of the inter- 
nal organs, bathing is a remedial measure of great power. In disease 
which has balUed the skill of physicians depending wholly upon inter- 
nal remedies, the effect of a systematic course of baths is often surpris- 
ing. Like other curative means, the baths should be directeii by those 
who thoroughly understand the use of water as a remedial agency. 
Matters of diet, exercise, etc., require adaptation to the treatment of the 
particular case. Those who desire the fvll benefit of these means must 
avail themselves of the appliances of a well-conducted hygienic estab- 
lishment. 

211. Pure Air is an agent of great importance in the 
functions of the skin. It imparts to this membrane some 
oxygen, and receives from it carbonic acid gas. It likewise 
removes perspiration and portions of the oily secretion. 

212. Light exercises a very salutary influence upon the 
skin. It is no less essential to the vigor of animal than of 
vegetable life. Dwelling-houses should be built with refer- 
ence to the free admission of sunlight and air into all occu- 
pied rooms. 

Observation. — The dark, damp rooms so much used by indigent fiEuni- 
lies and domestics in cities and large villages are fruitful causes of vice, 
poverty and suffering. Ladies often suffer seriously from too much 
exclusion of sunlight. Excepting in very warm weather, they should 
practice sitting or exercising in the full sunshine of the out-door world. 

In ^'hat diseases in bathing of gruat importanco? Observations. State the iufluence 
of pure air. What influence does light exercise? Give a cause of vice. 
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CHAPTER VIII. 

THE CIRCULATORY ORGANS, 

213. The Blood is the most important as well as the most 
abundant fluid in the body. When expelled from the lungs 
to the left cavity of the heart, it contains all the materials 
for the support of every part of the animal frame. In order 
that the blood with its cargo of supplies should fulfill its mis- 
sion of nutrition, it must be kept constantly moving in a cir- 
cuit, or from the heart outward to every part of the body, 
and from the tissues backward to the heart to be renewed. 
This movement is called its Oirculation, The organs through 
which the blood circulates are the Heart, the Arteries, 
the Veiris and the Capillaries. 

§ 24. Anatomy of the Circulatory Organs. — Construction of the 
Heart. The Artei-ies, Veins and Capillaries, and their Relation to each 
other. The Aorta and its Divisions. Arrangement of the Veins. 

214. The Heart is placed in the left side of the chest, 
between the right and left lung. It is a hollow muscle, en- 
closed in a sac, named Pericardium. Its length is about five 
inches, and its basal diameter about four inches. ' The heart 
consists of four cavities or chambers, two on each side, called 
Auricles and Ventricles. The auricles receive the blood com- 
itig into the heart by the veins, the ventricles expel the blood 
out of this organ by the arteries. (Fig. 107.) 

215. The Pericardium (the heart case) is a membrane 
>40t only spread over the external surface of the heart, but is 
reflected or doubled in itself, so as to form a loose sac; it 
protects the heart from friction against other parts. (Fig. 106.) 

216. The Auricles differ in muscularity from the ventri- 

What is said of the blood? Why imist tho Mood be kept in circulation? Name the 
Circnlatory organs. Describe tho heart. Tho Perictirdium. How many cvii.\v\\«k.\ 
What are tliey called? Describe tho Anriclea. 
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clea. Their walls are thinner, and of a bluish color. Th^ 1 
occupy the basal end of the heart. 

217. The Vestkici.es uot only have thicker walla thaa j 
the auricles, but those of the left Tentricle are thicker and I 
stronger than the right. In the interior of these cavities ] 
arise fleshy columns called colum'jKE eat'nem. 

218. Folds of membrane called Valves are found between 
the auricles and ventricles. la the right side of the heart j 
there are three folds or doublings, called the Iri-cue'pid valves. , 
Between the auricle and ventricle. In the left side, there are \ 
two valves, called the vii'traL There are seen passing from 
the floating edge of these valves to the columns cameie, 

Fto. Ifl6. Fio. IDT. 
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small white cords, called cko/da tcn'di-n<B, which prevent 
the floating edge of the valve from being carried into the 
auricle. (Fig. 107.) 

219, The Arteries are firm, membranous tubes, arising 
from the ventricles of the heart by two trunks; that from 
the left ventricle, named the Aorta, is the systemic trunk: 
and that from the right ventricle, named the Puhnonte artery, 
is the pulmonic trunk. (Fig. 108.) 

220. The Aobta rises from the left ventricle for a short 

Dmeiitt Ih* Ttplrlolfi-. The VilVBi or Ihe h^iirl. Wli»l ve tliii Artodwt Fnim 
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dietance behind the sternum and then curves downward, forra 
ing a Bemicircular bend, called the Arch of the Aorta, 
then passes downward, parallel with the spiual column. This J 
eystemic trunk (Figs. 108, 109) divides and subdivideB i 
fiuer and finer artei-iea, like the brauchefl from the trunk of'l 
a tree, excepting that these branches communicate with each ■ 
other in a iincr network till the ultimate ramiflcationB, too 
miiiutB to be seen by the naked eye, extend to every nook 




!.<« in ll e Isfl I 
luuB. 2, Tliii I u I at dl IJm ii Iho r ^hl JunK 

aad corner and atom of the body. These final branches 
cfdled Capillaries. 

OhKTVaHim. — The tiajun given to llie aorta in the cheat is Thoracio, J 
In the abdumen it is named Ihe Abdominal aorta. In the ntcral j 
of ths abdomen it finally aepa.nLteB iota two diviaion.'', called Bine ai 
riee. Id the thigb, s.buve the knee, its anh-diviaion is named Femoe 
below the knee, Anterior and Porterior Tibial artBries, From the A 
of the Aorta there are given ofi' several large brunL'bes— tli'e Car 
which carriea blond to the head ; the Sabclavian ; iis branclie* 1%^ 
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arm are named BradiiaJ ; below tbe elbow, Radial and Ulnar arteries. 

(Figs. 108, 115.) 

221. The Pulmonary Artery eommencea in front of the 
origin of the aorta. It ascends obliquely to the under surface 
of the arch of the aorta, where It divides into two branches, 
one of which passes to the right, the other to the left lung. 
These divide and subdivide in the structure of the lungs and 
terminate in the capillary vessels, which form a network 
around the air-cells and become coutinuoits with the minute 
"branches of the pulmonary veins. (Fig. 109.) 

Fie. 110. Fra. 111. 




0? A PoBTios OT Tne Prstswo CmcutATio™.— 1, 1, A brencb 
net [n Ihfl cnpillariea (3. 3). 2, 2. A vdii IhrouBh wliioli Ui. 
the right Bide of thB heart. 

222 The Cafillaries se e to connect the termination 
of the a te th tl e b g n ng of the veim, so that it is 

mp bl t t 11 J t h th artery ends and the vein 
beg n In these m nut 1 the blood conies in inti- 

mate rel t n IS th tl 1 tan e of the tissues, making them 
th m t mp (ant pa t ot tl whole circulatory system. 
The operatmns of secretion and the conversion of the nutrient 
materials of the blood into hone, muscle, etc., are performed 
in these vessels. (Figs, 110, 111.) 

223. The Veins thus commencing with the capillaries 
unite into larger and larger veins, converging toivard tlie 

Darrlbo ths l"Tilmi>ii:ir,v Ailcry. The CnplVISIiM, 'Nbrto 4q ftift -sevm WKKTOBOWA 
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heart till the final union in two trunks, the Ascending t 
Descending VetuE CavtE, that connect with the right auricln 
of the heai-t. 

Obsenialiim. — The As- 
cending Vena Casa col- 
lects the blood from the 
lower exttemitiea, pcl- 
vu and abdomen, and 
lerminatefl in the right 
auricle of the heart. The 
Descending Vena Cava 
derives lis branches from 
the head, neck, npperei- 
tremitieg and wallx of the 
Ihorai, It terminates at 
the upper back partof the 
right auricle of the heart. 
The Aorta, and Cavfe con- 
Htitiite the large vesKeln 
of the Syitemic or General 
Otradalvm. (Fig. 108.) 

224. The Pulmo- 
nary Veins are four 
in number, two for 
each lung. Theycom- 
meace with the capil- 
laries of the lunga and 
converge till a single 
trunk is formed for 
each lobe, or three 
trunks for the right 
lung and two for the 
left; but the trunk 

from the middle lobe of the right lung joina that from t 
upper lobe of the same side, and the four months dischai 
into the four angles of the left auricle. These Veins, i 
Fulmonarj Artery, establish the Lesser or Pulmonic Oireulat 
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225. The Portal Vein (so called because it eulera the 
liver by a kind of gateway upon its under surface) is a short 
truuk nbdut three inchea in length, derived from the converg- 

of the veins of the etoiuach, spleen, pancreas and intes- 
tines; this passes into the liver, where it divides and 'sub- 
divides, being distributed throughout the organ. This blood 
it retunied from the liver to the general circulation by the 
liepatic veins, (Fig. 112.) 

ri US, Physuolooy op the Cibcclatoey Oboans. — NaasUy for 
Cirealaiion—For ihe DoMe Syetem of Circvlatiim. Plan of ^itlrmie 
Oireutatioii~0f Pulmonje CircidatUm — Tlieir Belalion to Eaeh Other. 

226. The Tiasues are so constructed that their vitality de- 
pends upon their activity, and their activity upon the amount 
of oxygen and nutritive material supplied, the oxygen being 
essential to the chemical combinations, without which there 
coiild be no new deposit of tissue particles, aud the nutritive 
matter being necessary to supply the waste produced by these 
chemical aud vital activities ; hence the oecessity of it pneu- 
iaatic (air) apparatus for providing a constant aud sufficient 
'supply of oxygen, aud of a hydraulic (fluids in motion) ap- 
paratus for conveying the prepared nutriment to every atom 
of the body, and also to remove the waste, worn-out particles. 
The former need is met by the exquisite mechanism of the 
Iung9, and the latter by the no less refined mechanism of the 
heart and blood-vessels. The two apparatuses are brought into 
use and harmonious co-working hj tlie double eircitlatuin of the 
blood ; hence the necessity of the double heart. (Figs. 107, 
115.) 

t 227. From the lefl ventricle the blood is forced into the 
aortA, to be diffused through the arteries to the capillaries of 
every part of the body ; thence it is returned by the veins, 
through the vena; eavte, to the riffht auricle, which delivers it 
to the right ventricle ; this completes the Sydeniic Circulation. 
/Figs. 115, 116.) 
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228. From the right ventricle the blood is thrown mtt>%a 
pulmoiiarj artery, and through its branchea to the pulmonBty 
capillaries, theuce returned by the pulmonary veins, which 
coalesce into four trunks, and finally enters the left auricle, 
which immediately pours it into the left ventricle. This com- 
pletea the Pvimonia Circulation, and the two constitute one 
iwmplete circuit of the double circulation. (P'g^- l^^- H^.) 

229. Both circulations are carried on at the same time — 
that is, the auricles contract and dilate Biniultaneously ; the 
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same is true of the ventricles, whose action immediately ibl" ■ 
Iowa that of the auricles. Hence, at the same instant, by tha 1 
action of the ventricles, pure blood is thrown into the body f 
and impure blood into the lungs; and at the same instant] 
the right auricles receive impure blood from the body and J 
the left auricle pure blood from the lungs. 
J SO. Htoibse of the CificcLATORT Oroans. — OmdHiottB favt 
Free Oitealalirm. Obientaiion. 
230. A natural and equal temperaiitre should be pre»erBed,A 
The blood-vessels are contracted by cold; thus a chill In ] 
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Iftny part of the body drives the blood to other parts. The 
chilled part is thus weakeued, while the over- burdened parte 




Kjs thrown upon the internal vital organs ; hence tlie necessit.'j 
warm clothing and also frequent \>a\.\i\'R^,'«Vi\'3a'i*.'«aT*'^*' 
e action of the vessels of the ekm. 
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2!il. Tlie clothing thovld be loosely worn. Compression 
any kind hnpedes free circulation. Pressure about the vil 
organs is especially injurious. Ligatures used to retain in 
place any article of apparel should be elastic. Tight dress- 
ing of the neck deprives the brain of its due amount of blood 
and retards the free return of venous blood from this organ — 
an item of particular importance to students, public gpeakt 
and persons predisposed to apoplexy or any brain disease. 

233. Exerdae promoles the circulalion of the blood. By the 
action of the muscles the blood is propelled more rapidly 
through the blood-vessels, thus promoting a vigorous circula- 
tion in the eKtremitiea and ekin. The best stimulants for a 
pale skin and cold extremities are a union of vigorous mus- 
cular exercise with agreeable mental action, and systematic 
bathing attended by thorougb friction. 

233. The quality and g^iantUy of the blood modify the action 
of the heart and blood-vessels. If this fluid is abundant and 
pure, the circulatory vessels act with more energy than when 
it is deficient in quantity or defective in quality, 

OSamw/idi. — If blood in large quanlities is drawn from the Tein^ 
the heart will beat feebly and the pulse become weak, A nimiliLr efiect' 
ifl produced when the blood from any cause becomea vitiated. 

iS7. Comparative Anatomy (Angiology). — Girrxiation of the Eloe 
in Mammala — Birdt — Eeptiles — Atnphibumi — Fielies — Tht Ant 
—Ituieclii-—The MuUuaca—The Badiata, 

234. The blood of Mammals is red, and the globules geo-ifl 
erally round. In the Camel they are elliptical. The heartsfl 

_ of Mammals have two auricles and two ventricles. The hes 
in quadrupeds lies on the middle line of the body, and not »!l 
little to the left of it, aa in man. There is a marked peculiar- 
ity in the distribution of the arteries of quadrupeds. In the 
long necks of grazing animals there is found a large number 
of small arterial trunks, which are termed "Wonder If eta." 
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rWere these trunks few and large, as iu man, the life of the 
aoimal would be endangered by the constant dependent poei- 
tion of the heud. 
235. The blood of Birds has the highest temperature of the 
vertebrate animals. It ia richer in the blood cells (corpuscles) 
than in man, and these are elliptical. The ^ ___ 

heart of birds is highly muscular, and of large 
size in proportion to the bulk of the body. 
The aorta, at its commencement, divides 
into three large branches, of which the first 
two convey the blood to the head and neck, 
wings, and muscles of the chest ; while the 
third, curving downward around the right 
bronchial tube, becomes the descending 
aorta. There are "Wonder Nets" in vari- 

Ioiia parts of the body, especially in the ar- 
teries supplying the brain, eyes and legs. 
236. In Reptiles the blood is cold; that 
18, only slightly warmer than the tempera- 
ture of the air or water in which they live 
globules and lighter in color. The heart consists of two au- 
ricles and one ventricle. The arterial blood coming from 
the lungs is received into the left auricle, and the venous 
blood from all parts of the body into the right auricle; both 
are poured into the single ventricle, thus mixing the pure 
and impure blood, which will account for the sluggishness 
of these animals. A portion of this mixture returns by the 
aorta into the different organs it is intended to nourish, while 
another part proceeds to the lungs by vessels spritiging from 
the ventricle or the aorta, {Fig, 119.) 

237. The^mpAiSidruarecold-bloodedanimals. Theblood- 
globules are larger than in mammals. Their circulation is 
incomplete, as in reptiles. 

238. In Fishes the blood is cold, usually red, and the glob- 
^ules small. The heart has one auricle and one ventricle, 



, having fewer 




«nd clicnUtutj ar^xa dI Kntal W ■ftjstftWart ' 



126 



ANATOMY, PHYSIOLOGY AND HYGIENE. 



coutainitifr only impure blood ; tliia blood is sent to the giUa, 
which answer the purpose of lungs, and after being there ex- 
posed to ^e oxygen of air contained in the water and puri- 
fied, it IB 'distributed immediately to the different parts of the 




body without the interposition of a heart. From the bodf I 
the blood ia returned to the auricle. 

239, In the Annulosa the circulatory sysffira ia incomplete fl 
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^^H and occasionally altogether absent. In general, the blood ia 

^^H white or purple; in aome species the circulating fluid ia red, 

^^H green, blue or a yelliiw- 

^^H brown. In the class Fio. iia. Fio. IZO. 

^^H Crustacea, of which the 

^^V Crab and Lobster are 

examples, there ia a 

single ventricle, which 

reeeivea the blood from 

I the gilh and propels it 
to other parts of the 
body. The veins are 
everywhere replaced by 
irregular cavities called 
venous sinuses. (Fig. 
121.) 
Insects have neither arteries nor veins. The circulation, 
Bucb as it is, is animated by the action of a ve^el called dor- 
sal, which ia situated above the digestive tube. (Fig. 122.) 




Fio. 12 [. 




240. In the higher orders of the Mollusoa the circulation 

resembles that of fishes. The heart has usually a ventricle, 

I whence spring the arteries and one or two auricles which 
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ing in some degree to the MoIIuaca. Id the Infusoria (class _ 

Protozoa) the eontradile vesich appears to represent a rudi- 

^^L mentary circulatoiy system. 



ASSIMILA TlOfr. 

. ABgnfll-ATlOd. — Changm indudud wader Secondary 
Secreliim. Exeretion. The Kidneys. Animal Heat. 

242, A& berore atated, tlie processes by which food is 
changefi into chyle and then into blood may be included 
under Primary Assimilation. The changes which convert 
portions of the blood into solid tissue may be termed Second- 
ary Asdmilalion. 

2-13. Secondary Assimilation (Nutrition of the Organs 
and Tissues) consists of the following stages ; First, A. nutri' 
tive fluid (jilasma) esudes from the blood through the coats 
of the capillaries, filling the finest spaces of the tissues be- 
tween the capillary networks, and bathing all the elementary 
parts of these tissues. The nature of this fluid is the same in 
all parts of the system. 

Second, The nutritive process consists in the exercise of a 
certain selective act by the elementary parts of tissues and 
organs, enabling them to appropriate to themselves such por- 
tions of the nutritive fluid as are suitable, either with or with- 
out further change, to renew, particle by particle, their worn- 
out substance. 

Third, The result of the act of assimilation ia to leave a i 
residual fluid in the interspaces of the tissue-elements outside 
the capillary vessels. The nature of this fluid must difler in 
the difllerent tissues, inasmuch as diflereut tissues iiiake differ- 
ent appropriations. 

Fourth, The final residuum, or that which is not taken up 
by the tissues or lymphatics, is probably taken up by the 
venous capillaries. 
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244. AmmibtHon is the formation of the tiaauea from the 
I elements of the food. Seeeelion is the eeparation from the 
I blood of materials in a more or less fluid condition through a 
' Gland or Membrane. After assimilation or secretion the 

products are discharged from the ducts of the glands or the 
lurfacea of the membranes, and are used for certain purposes 
n the animal economy, or excreted from the body. 

245. The Secreting Glands are the liver, the pancreas, 
t the salivaryand the lachrymal glands; the true mucous glands 
I of the nose, mouth, fauces, pharynx, ccsophagus, duodenum, 

ind those of the skin, some of the glands of the stomach and 
intestines and the sebaceous glands. 

246. The Secreting Membranes are the mucous, which 
lines all those passages that communicate with the air; the 
serous, which covers the organs of the body not exposed to 
the air, and also lines the cavity in which those organs are 

intained ; and the synovial membranes, which compose a 
part of a joint. 

247. With the final residuum are mingled the worn-out 
particles of waste from the tissues, which also enter the ven- 
ous blood to be thrown off in the form of excretions. 

248. KxcKETioN is effected by glands only, and the ex- 
hausted, useless particles are expelled from the blood and 
thrown out of the system. The excretory glands are I 
kidneys, the sweat glands of the skin, to a certain extent the 
liver, the sebaceous glands of the skin, and lastly, the lungs, 
which throw off carbonic acid from the blood. 

249. The Kidneys lie oneon each sideof the spinal column. 
Their shape is that of a bean, and their color a brownish red. 
The substance of the kidney is mainly composed of secretory 

I tubes. In these small tubes or tubules the urine is secreted. 
The duct to the bladder is called Ureter. The kidneys receive 
a very large supply of blood, and they are the only glands that 
throw off certain injurious substances from the blood. 
WhulinAMtailattont Wbst li Secretiool SinvB l\i6 a«!t«.\Qt <i\!.i^ <«A' 
kmoH. WAuC Is miied with theTrnous blood! Udw \s KuTeVuia >:ViaV;&^ '&' 
bcrslory org«m. DiJscribe Uib kiJnpyi. Whnl la l>e\t otftoBl 
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250, The nutritive changes going on within the animal 
body ia the source of its heat. In man and most mammals 
the interior of the body is about 100°, whether in the torrid 
zone or within the polar circle. The external parts may be 
frost-bitten, still the internal temperature or Anivtal Heat is 
nearly invariable. 

Oiwrmfum. — THere ia a dilTcrencB in the heat-producing pairen of 
diSerent animals. In the jonng of all sniniaU the temperatafe is s 
few degrees higher Ihan in Ihe aduit, and breathing ia correapondiD|^ 
more frequent, but the wudbilitj to cold is much greater. 
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DIVISION III. 

SENSORIAL APPARATUS. 

251. In the two preceding Divisions tlie tissues and organs 

direclly involved in the movements of the body, and those 

most intintntely connected with the preparation and assimila- 

I tion of nutrieut material, have been briefly described. In 

I the present Division we consider the organs through which* 

I is manifested the subtle power that controls these motions 

and processes, establishes telegraphic communication between 

the several parts of the body and brings it into important 

relations with the external world. These, taken collectively, 

we name the Sensorial Appaeatds. The organs of this 

apparatus are the Brain, ^inal Gird and Nervei. 



CHAPTER X. 



NERVOUS SYSTEM. 



, i S9. Tim /onaa of Nervoax I^sme. Claniificutim ef (lie Oanglinnf. 
The Nerves. The SpiruU Cord. The Medidia Oblongata. The Oer- 
Antm. The Oerdidbim. MenAranes of the Brain — The Serven. 
Clamfiealion of CkrdiTO-Spvnfd Nervet — Of Oranial Nerves — Of Spmol 
Semes. Spapidheiic l^slem. 

252. Nervous Tissue presents two characters — one, cell- 
E'like and gray in color, arranged in masses called Centres or 
Ganglions, being the originating, active centres of nerve- 
force; the other, fibrous and white, arranged in threads or 
small corda called Nerves, which are simple conduetora of 
nerve-force. 
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263. The GANOLiONa (Ganglia), a collection of nerve-cells, 
may be arrnnged iu two great systems, the Cerebro-Spinai 
(brain and spinal cord) jmA tXte Sympathetic (ganglionic) with 
their nerves. (Fig. 129.) 

254. The Cebebro-Sfinal system commences with that 
portion of nervous matter which is enclosed in a long canal 
within the spinal column, extending from the second verte- 
bra of the loins to the base of the skull, and known as the 
Spinal Cord. 

255. The Spinal 
Cord (marrow) is 
nearly round 



double, 



the 




halves connected b 
a narrow bridge 
(commissure) of the 
same substance as 
the cord, which is 
soft and white ex- 
ternally, but gray- 
ish within. The 
amount of white 
Bubstance exceeds 
the gray. A vertical fissure partly separates the cord into 
two halves, and each lateral half consists of two separate 
bundles of fibres, which are called the Anterior and Po^erior 
eohimna. As the cord enters the cavity of the skull it becomes 
greatly enlarged, and receives the name of Medvila Obion- 
ga'ta. (Figs. 130, 135.) 

256. The Meddlla Oblomoata preserves the connection 
between the spinal cord and the brain. Its columns are con- 
tinuous with those of the cord, but contain a larger quantity 
of gray substance, Motory impressions are carried through 
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i aDterior, and eensitive impregsion its posterior oolumns. 
I other part of tlie body is so immediately important to 
I the maintenance of life as the Medulla Oblongata. 

257. The Bhain is the large mass of nervous tissue within 
Y,a, 130. the skull-bones. It consists of two parts, 

the Cer'ebrum (large brain), the Cere- 
betlum (small brain). 

258. The Cerebrum, or larger por- 
tion of the brain, is composed of a whit- 
ish substance, with an irregular border 
of gray matter around its edges. It is 

IHH.j divided into two hemispheres, and each 

^^k hemisphere has three lobes, and each lobe 

■gpi has eminences and depreaaiona which 

^^P produce those winding inequalities called 

I ^HC convolittiotis. (Fig. 130.) 

BBf 259. The Cerebellum is also com- 

JUft posed of white and gray matter, but the 

latter constitutes the largest portion. 
The white matter is so arranged that 
when cut vertically the appearance of 
the trunk and branches of a tree (ar'bor 
vHUe) is presented. (Fig. 132.) 

260. The brain ia surrounded by three 
membranes. The external membrane 
{Dura Mater) is thick and firm ; the 
middle {Arachnoid) is thin, and looks 
somewhat like a spider's web; the inner 
{Fia Mater) consists of a network of 
blood-TCsaels, These membranes are 
prolonged so as to form a sheath to the 
spinal cord. 
261. We find distributed throughout the body small white 
V.threada, or nerve-jilaments, whioh interlace and loop them- 
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Belvea with the various tissues, reaching every fibre of a mus- 
cle, the papilla of the skia and all the glandular organs. 
From these points they approach each other, uniting into 
little bundles or fibres, and then into larger bundles, till they 
are of sufficient bIzb to be seen by the naked eye, when they 
constitute a Nerve. 

The filamenta do not blend with each other, but remain 
distinct from their origin to their termination. Like the 
fibres of a muscle, they 
are bound together and 
protected by a covering 
of tissue called its Neu- 
rilem'a or sheath, which 
also contains the blood- 
vessels for the nutrition 
of the nerve, 

Obaeniatian, — The nerres 
have DO power of originat- 
ing impressione. The AWi- 
wry nerves do not originate 
in the brain ; they are Btim- 
alated by alfrnal agmU, 
and tlie impreHsion is car- 
ried from ihe extremities 
to thenervouBoentrea, The 
Motory nerves are rtimu- 
lated by the WiU or some 
other force generated in tlie 

veyed from them to the digtant parla of the extremities, chiefly th9 i 
moBdee. 

262. The Cerebro-spinal, I^erves are called Onmiat | 
when they paas directly from the bi-ain through the openinga ' 
in the skull ; and Spinal when they pass through the openings , 
of the spinal column, 
■ 263. The Cranial Nerves are arranged in twelve pairs, 
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and theee in three groups according to their functions, aa 
SetiBory. Moiory and Mixed. 









Hh pair, -TrdkeU , Jsi^nsory " lalhc laMh, tongiiiiaDd diOer- 

i aul paHflof Ibe^ce. (Flg.ise.) 
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264. The Spinal Nerves are arranged in tliirty-one pairs. 
Each of these nerves arises by two roots — an anterior or Motor 
root, springing from the anterior columns of the spinal cord, 
and a posterior or &nM'iire root, from the posterior columns 
of the spinal cord. Both roots unite into one trunk, foriii- 
ing the spinal nerve, which passes out of the spinal column 
through its openings. The Spinal Nerves are divided into — 
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Obiervalion.-^A BiDg;ulaT feature of the Spinal Nerves in their c 

with tlie braiu through the epiaal cord is the crossing (decus- 

ItJon) of the Motor and Senaitive fibres of the spinal cord. Hence, 

'the nerves of the right aide of (he body are connected with the left vide 
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265, The Sympathetic System is double, conaialing of 
two chaina of ganglions, one on each side of the Bpinal col- 
umn, running through the deep parts of the neck into the 
chest and abdomen. These ganglions are composed of nerve- 
cells, and communicate with each other, with the spinal cord 
and with the internal organs — as the heart, lungs, stomach. 

Fig. Vi2. 
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fthey envelop the large ves- 
l-«elB with a close network 
' called aplexus* 

Observatiim. — In all partfl of 
the body these nerves accompa- 
nj- the arteries which supply the 
dillerent organs, and form net- 
works around them which take 
Ihe names of the organs — as the 
hcpatie plexus, Rplenic pleiiiii, 



{30. pHYBIOLOOyOFTJIENER- 

Toua BYSrEM.—Cliuisificalion 
of JTeree-cenires — Ideational — 
Senmlionai — Befiec — i^nal-^ 
Organic Cfeirirea. 

266. The Nervods Sys- 
tem, though made up of sev- 
eral parts — as the Brain, 
Spinal Cord and Sympathetic 
Ganglion — yet each within 
certain limits performs dis- 
tinct functions. To the hem- 
ispheres of the Cekebeum, 
particularly the gray matter 
of its irregular border, may 
be ascribed the mental fac- 
ultiea — as Memory, Judg- 
ment and Reason. These 
ganglions or nerve-centres 
we call Primary or Ideo' 

267. To the gray matter 
of the Cerebeli-um and 
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other ganglions at the base of the brain is' ascribed the eeatr 

of the higher and special peuaes, as sight and hearing. These 
ganglions are called the Sensorial Centres. 

268. The Spinal Cord is both a conductor of uervoua im- 
pressions and a nervous centre of rejlez aetioTi. Let an external 
agent touch any part of the surface of the body, the nervouB 
stimulus 18 first conveyed inu-ard by the fibres of the sensory 
nerves ; it arrives at the spinal cord by the posterior or back 
roots, and reaches the gray matter in its central parts, which 
receives the nervous impression and instantly converts it into 
a motor impulse ; it is then conveyed or refiected outward ulong 
the motor fibres of the anterior or front roots to the muscles. 

Such action is called 
the Rejlex Action of the 
Nervous System. By 
this means a communi- 
cation is established be> 
tween the different or- 
gans. This communi- 
,[,1^^^ ■ ecDBung w ei gj,j-JQjj jg EevBT direct, 

out from one organ in- 
ward to the nervous centre, then outward to another ot^n; 
so are the different functions associated and exercised for the 
common good of the whole. These may be called the R^ieas, 
Motory or Spinal Centres. 

269. The Sympathetic or Or Cen Bare not wdl 
understood, but the distribution f 1 n would indi- 
cate that they exercise a control! ^ fl er the invol- 
untary functions of digestion, ah p 1 tton and aa- 
fiimilation. These organic centr b ng n ted with the 
various organs by sensitive and motor nerves, are capable of 
an independent rejiex action. They are also connected with 
the cerebro- spinal system, and are more or less agisted by 
and subordinate to it. In h«alth the brain takes no cogiiir' 
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irapreasiona will also be evil, inclining to evil ncCtritiea in the fiitnr& 
When we resist a leioptation to wrong aelion, then we not only avoid 
the particular evil, but lay up tbat which will render the neit real? 
snca easier anil more natural. If we yield to the temptation, we a: 
not only guilty of the particular wrong, but lay up that wliich will 
make resistance more difficult or yielding more easy and natural for 
the future. When a man sets his heart to do rir/kt, all hia physical being 
Blniggles to give him aid ; and when he sets bis heart lo do aroAg, its 
energiea are expended in dragging hiui downward. 

3.— xlie tiiaiWe imprai wliich the workings of the mind leave upon 
the b<Kly in worthy our notice. The character of the man is declared 
by the lines of his muscIeR, which tell no lies. Especially is this ti 
of the miiBoles of lii» face. Let him narrow hia eoul by peuuriouaneHs, 
become the victim of rasping jealouay, wear the nettles of envy against 
hia heart, or be the slave of defiling lust, and in spile of any natural 
comeliness or studied concealment, bis true character will be proclaimed 
to all who have learned aught of the language uf the muscles. " 
sure your sin will find you out," says He who has made the fleshly 
lineaments to reveal the most hidden vice. The more secret the 
viciousness, the deeper is the imprexs. But if the spirit of evil thus 
leaves the traces of its blackened pen upon the face, tlie spirit of good- 
ness writes thereon in no less I^ible characters of light. Parity of 
heart, nobleness of purpose, reBlfulneaa of soul, soften, irradiate, fjn 
valite the outer man, giving a higher beauty than that of form or ct 
pleiion, even (o him who is wrinkled by years, bowed by infirmi^ and 
scarred by the battles of life. 
i 31. Hyoibnb or the Nervous System.— 2W Oassnof Ageaein 
affeeliag the Health of the Nenxms Si/stem. Natural HerUai/e. . 
porlattce of Ihe Physierd Agency — Air— Diet — Ecsreiie anil iSIi 
The effed of Menial ImpregKimg on the Body. MerUai Exerdte. Sat- 
reation and Amusemeni. Sarmomovs Derelopinent of Ike iKJerarf 
MeiUal PovKTi. 

270. Id considering the Hi/giene of the nervova system it it 
necessary to have reference both to physical and mental agen- 
The highest health and vigor of the nervous syat^m 
donbtleas require — Ist, A sotind nervous organization by in- 
heritance; 2d, A rutrition equal to the demands of repair 
and growth ; 3d, The harmonious action of the various men- 
tal powers. 

BpMltnttboTi«nili.ilTipiv™rif Ihaniiilrt upon IhB muKlmof Iho (Bw. Wfant sfpinetM 
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271. E very -day obsetvatinn shows that children iuherit not 
only the features, but the physical, mental and moral consti- 
tution, of their parents. Even those utterly iguorant of the 
laws of transmission are wont to estimate the child according 
to its family; favorably, if of a, "good family" or "good 
blood ;" nnfavorably, if of & " bad family" or " bad blood." 

Every formation of body, internal and external, all intel- 
lectual endowments and aptitudes, and all moral qualities, 
are or may be transmissible from parent U> child. If one 
generation ia missed, the qualities may appear in the next 
generation. It is important to notice that not only the 
natural eonditution of the parents may be inherited, but their 
acquired habits of life, whether virtuous or vicious, but espe- 
cially is this true of vice. Even when the identical vice does 
not appear, there is a morbid organization and a tendency to 
some vice akin to it. Not only is the evil tendency trans- 
mitted, but what was the simple practice, the voluntarily 
adopted and cherished vice of the parent, becomes the pas- 
sion, the overpowering impulse, of the child. 

lUaslTalion I. — M. Morel nketcbes llie hinlory of four generations as 
followa; "Fira (hneratum. — The father was an habitual drnnkan], and 
was killed in a piiblic-houBe brawl. Steimd Geiwretion.— The son in- 
herited hia father's haLits, wliich gave rise to atlacka of mania, lerni- 
nating in paralysis and death. Third Oeaer<Uion. — The graiidaon was 
strictly sober, bat full of hypochondriacal and imaginary fears of perse- 
uiUionn, ete., and had homicidal tendeDcies. Fourth Generation. — The 
fourth in descent had very limited intelligence, and had an attack of 
madness wheu siitteii yeara old, terinmating in atupidily nearly amount- 
ing lo idiocy ] with him the race probably becomes eitiiicl," 

2. — Saya a learned physician, aher long and close obi^rvaticn of Ihe 
evil effects of tobacco : " If the evil ended with the individual who, by 
the indulgence of a pernicious custom, injures his own health and im- 
pairs hia faculties of mind and body, he might be left to his enjoyment, 
his fooTs paradis'i, unmoleGt«d. ThU, however, is not the case. In no 
instsnce in tbe sin of the father more strikingly visited upon the chil- 
dren than in the sin of tobacco-smoking. The enervation, the hysteria, 
tbe insanity, the dwarfish deformities, the consumption, the ^nflering 



1 



144 



ANATOMY, PHYSIOLOGY AND HYGIENE. 



Jivos and early deaths of Ihachildren of in Vetera te smokera bear 
leBtiDion}r to tbe feebleness and utiBouudneie of the conatitutlon Irana-] 
mitted bj this pernlciom habit." 

3, — Shoald we trace the effecta of the whole list of vice*, it wonid be 
with equally gad results; even of the great love of money-getling, the 
celebrated Dr. MaudBlcj nays ; " I cannot but think, after what I have 
BBtn, that the eitreme pasnion for getting rich, absorbing the whole 
energies of a life, doeti predispose to mcntid degeneration in the oS- 
spring, either to moral defect, or to moral and inltJIectual deCoiencT', 
or to outbreaks of insanity." 

272. The relatiou of the nervous centres to the blood i« 
the same in kind as that betvveen other parla of the body and 
their blood-supply. Great waste is produced by nervoua 
action ; hence, the centres are very largely supplied witlbl^ 
blood-vessels, especially the Ideational centres (hemisphi 

of the brain). 

273. The nervous system may be impaired by impure 
Everybody knows that bad air injures the lunga, but 
realize that, on the whole, it injures the brain still more. 
the nerve-tissue is the most delicate part of the body, 
soonest feels the evil effects of imperfectly purified blood. 

274. The nervous system may be impaired by improper diA! 
We are wont to believe that improper diet may affect the 
digestive organs, but seldom consider tbe menial and vwrol 
effects of such diet. Improper food poisons the blood,- and 
thus the nerve-centres are not only cheated of their nutri- 
ment, but are poisoned; hence, the ideas become confused, 
and the will weakened. The whole man is crippled, physi- 
cally, mentally and morally. It is an indisputable fact that 
bad bread, for instance, may thus have a very immoral influ- 
ence. Those much engaged in mental labor suffer most from 
bad diet. Ko teacher can teach well, no lawyer can plead 
well, no physician can practice well, no minister can think 
preach well, who habitually takes improper food. 

Ohservalitm l.^If sncii be (be effect of improper food, what shall 
■ay of stich poisons as aicohol, opium, haschish, tobacco, etc., which. 
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so directly and powerfiillj upon the nervous ajBtem 7 Tbc same poison 
does not eqiiully afleet all the nerve-ctntn« ; tliua, slrj/cAniite acts upon 
the npinal ceiitrett, but not the cerebral; luutchieh, upon the eenaory 
centres, giving rise to hallucluatioDii ; aicolutl, opon the cerebral centres 
particularly. The alcoholic poison Bret produces an increased axtivity 
of the musclee, then alternate exaltation and depreaaion, both physical 
wd menial ; finally, stupor, relaxation of the muscleB and deep sleep. 
These eymploma am tranaitorv; but let the poisoning process be con- 
tinued, and true delirium, so well knotrn as "delirium tremens," fol- 
lows, and at length what is known as "chronic alcoholism;" and, 
while intoxication IhsIh a few hours, and delirium tremens a few days 
or weeks, chronic alcoholisin spreads il« baneful influence over yeara, 
onlcsB death prevents the full development of the tragedy. The victim 
of alcoholic poison is equally enfeebled in body and mind. Tha 
nervous syslem becomes exhausted, the moral sentiments perverted, the 
will-power broken, and he secnjB powerless lo cease from the fatai habit 
which has produced the change. 

2.— With the opium-eaia- the diaeases of the nervous syatem declare 
Ihemselvea even more rapidly than with the drunkard. Says M. Morel : 
"Given the period at which a person begins to smoke opium, and it ia 
easy to predicate the time of his death : his days are numbered." 

S. — Tobacco is one of the most virulent poisons. It sootlies the nerves 
temporarily, only lo leave them more enfeebled and irritable. 

4. — Even eicesaive use of tea and coffee may prove disaBtrooa to the 
liealth of the nervous system. 



275. The nervoug system may be impaired by loant ofphytical 
Atiiong other ageuciea that affect tlie nervous b^- 
exert a wider iuflueuce than bodily exercise. It 
Beems to be required to complete the change which the blood 
undergoes while passing through the lungs and skin, without 
which the waste of nerve-element could not be repaired. In 
persons who are merely sedentary, having little occasion for 
active thought, thip. want of exercise is sufficiently mia- 
cbievoua ; but when there is great mental activity, the mia- 
chief IB vastly increased. 
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Btanding their mnny indiilgenee?, are a long-lived race, and this 
doubtless owing to their ep^nJing no much time in open- 

276. The nervous sydem and menial activUies may be enfeebled 
by an unhealthy «hin. If ita healthy gtatc is impaired by 
want of cleanliness, by deficient clothing or by a diseased 
action of the cells of the skin (the nucleated ejiithelium), 
through an intimate sympathy in like tissues, the cells of the 
nerve-tisane may be seriously afiected, 

277. The wenwMS sydem may become impaired by taking too 
little aleep. "Sleep knits up the raveled structure" of ner- 
vous element, for during aleep organic assimilation is restoring. 
nhat has been expended in futictioual energy. A renewal of' 
nervous energy as often as once a day Is an inatitutiou of. 
Nature. 

Observation 1. — Among the vise arrangements of the Creator, none 
barmonize with the wants of the sjstem more perfectly than the alter- 
nation of day and night. The amount of aleep neceaaary depends upon 
the age, health, natural temperament and oecitpation of the individuaL 
The more rapid the exhaaatJon of nervous energy from auy cause, 
more sleep will he required. The young and the aged need more 
than the pereon of middle life, the sick more than the well, 
engnged in mental pursuits more thnn tliose wearied by manual 
peraona of great Bensibility more than the sluggiBli natures whos» 
normal condition ia more nearly allied to sleep, woman more than m 
We may say in general that the time should not be leas than from 
t« eight houm, and moat persons require a longer period. The di 
however, muni be proportioned to the need, 

2. — Among the wealthy clasaea the cuatoms of the times are qmte 
variance with those habita of aleep which are essential to mental vigod' 
Where amnaements are pnraued till late hours night after nigb^ the 
nerroQB syalem greatly snfFers, and every department of the mind 
becnmea unhealthy. The man who, eager to become rich, takes time 
from his sleep for business purposen, draws from his brain capital. 

278. Regvhr and systematic mental exercise is essential to Ae 
health of nerve-tisstie. Exercise increases the flow of blood to 
the active part Wo have Been this to be the case in the 
muscle, and that by use it is both enlarged and strengthened. 
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the nerve-tisaue needs exerciac; and as the 

pert, not by spasmodic muscular efforts, 

but by accurate, persistent drill, so must the mental athlete 

gain his power by the regular performance of such eserciae 

he ia able to bear. 

279. The amount of exercise should be adapted to the healih 
age of the individual. If from any cause the nervous 

system he weakened, an amount of exercise which would be 
quite harmless to one in health may prove disastrous. The 
nerve-tissue of children and youtlf needs the same care as has 
been shown requisite for other tissues, and overwork that in 
the adult is followed by fatigue, easily removed by rest, in 
the child may result in irreparable injury. 

280. The required rest w often afforded by recreation and 
amiMememt Important as staled employment unquestionably 
IB to the mental health, amusement or recreation is scarcely 
less 80. Few pereona, whatever their mental character or 
temperament, can safely dispense with these altogether. Even 
the most commanding intellects sometimes seek the recreation 
which their exhausting labors make necessary in forms of 
amusement which, to those who feel the necessity leas, seem 
to be frivolous. 

ObienxUion 1. — To those whose life is one of severe toil and harassing 
eatB, aniUBeiaenb< constitute almost the only pTactica,ble means for re. 
pairing the constant waste of the nervous energy. Especiallj ia ihia 
want felt bj women in the humbler walks of life, whose daily round of 
care and toil not only draws more largely than that of the stronger sex 
on the physical and mental energieB, but is lightened by none of that 
Eetisf which is afforded by a greater variety of duties and more fieqoent 
periods of rest. 

2. — The brain, when severely taxed, is often rested by some kind of 
mental exercise, which, without being fatiguing, requires juat enough 
effort lo impart interei^ Hence, a change from matheraatics to the 
languages, or from these lo music, poetry or painting, wilt give the 
needed relaxation. 

281. To maivtain tJie highest mental vigor eaehfacidty of the 
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tnwid should receive its due than of eullivation. Our VRriuuil 
facultios were not bestowed at random, to be used as inclinfr>f 
tion may prompt, but each hatt its appointed place in the 1 
mental economy. Each beara some relation to every other, " 
making one harmonious whole. One must form habite of l 
attention, accustom the mind to continuous thought, cultivate I 
thQ reasoning powers and be^et a taste Jor exact knowledge, I 
if be would be in any measure equal to the intellectual eflbrt I 
essential to true success in every callmg of li 

282. Man has iilso a mt^al faculty, the power of discrimi- J 
naling between right and wrong, which is quickly foUowed ] 
by the feeling of obligation to flo the right and avoid the ' 
wrong. Upon the rigbt use of these faculties depend tliQ 
happiness and the destiny of man. The power of an approv- 
ing conscience over the human mind, and consequently over 
the health of the Nervous System, cannot be over-estimated, 
while on the other band ihe torments of an accusing ( 
science not only " cut the sinews of the bouI'b inherent 
strength," but snap one by one the gossamer filaments of tha . 
brittle thread of life. 

! 33. Comparative Anatomy (Keurologv). — The Ownparwon uf til* 
ifenoia S>/iilem of other Mammals tcUh Oiat of Man — Of BinU — (y 
Kepiiles — Of Amp/tHiinnt — Of Fighes. Peetdiar Arrangemenl qfwmt 
fishes. The Arrangement of the Nervous S^Iem of MoUusea — Qf 
Radiata. 

283. Animals, whatever their structure may he, have cer-1 
tain relations with the external world ; all nourish them- f 
selves ; the lowest type, as the sponge, nourishes itself as fax. I 
as the result to itself is concerned, as docs man. All VertB*! 
bratea do not possess a vertebral column, but all do [ 
something analogous to the spinal cord — a "noto' -chord." 
The nervous system of Vertebrates is highly developed, and 
is made up of the brain and spinal cord. The latter are not 
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t represented in Invertebrates. ^^H 

Wb«l fi Ihe miinil fscuUiI Dpon whnt dejHtid the luippii>mi and drntlny of >>>M^^^^| 
Wbit li Jafd of tlie Nurvnu S:falciD In \Hi«\>c<^t» u><l, (uv^ttabntal Omiipu* ll«^^^| 
J»«poiis Sjslei.i In other Mi.m«i«\s ■-iHi IW\ \i. la^v,. ^^H 
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, In other Mammals, the relative hIzq of the cerebmm 

t wid cerebellum, except in the lowest order, as the Duck-mole, 
] about the aarae as in man; but the convolutions of the 
brain of other mammals are less developed than in man, and 
certain ganglions are comparatively larger. The brain of all 
mammala is formed on the same plan ; in man alone the back 
lobe of the cerebrum overlaps the cerebellum. In the Horse 
and Ox the senses of etnell, sight and hearing are acute, and 
their respective ganglions are large. In some animals, as the 
Mole, where vision is 
feeble, and in others 
where smell or hear- 
ing is obtuse, tbe 
ganglions are veiy 
small and the nerves 

I very delicate. 

I 285. In Birds the 
hemispheres are not 
united as in man ; | 
the cerebellum is pro- 
portionately larger 
than the medulla ob- 
longata, and the com- 
parative weight of 

' the brain to the body 
is less than in mam- 
mals. The ganglions 
ef sight in birds are 
,rge, which is par- 
ticularly apparent in 

the E.gl,, Valture jrHJ;-"-",;,'.-';:,."- "'■"''■"• *■ 
md Buzzard. In 

vision is not only far-reacLing, but acute, and the same 
is true, to a certain extent, of smell and hearing. (Fig, 13S.) 
The brain of Reptileg is smooth and without convo- 
lutions. The hemispheres are hollow, and there w. ws ■a'ucvfi.^R^ 
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body. The cerebellum sends no prolongations across the 
medullft oWongala, as in mammals. The ganglions of sight 
and smell are, in general, large. Hearing is less complete 
than in mammals. (Fig. 137.) 

287. In Amphibians the nervous system is but slightly de- 
veloped. The cerebrum is small ; the cerebellum is scarcely 
visible. (Fig. 137.) 

288. The brain of the Fi^h is small ; it does not fill tha 
whole cranial cavity, there being found within it a. spongy 
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I AijjgnoB.~l, Olfactory tianii)loDi, 2. CorBbnim. a.Optto j 
B, H»dullt OlilDDgHln *nd Spinal Coid. I 

BiKD.— t, CerBbmni. 2, Optia gangUan. I, CarabellBM. ^ 'J 

Fio. 1S9. Bk«1!i or A FlBB.— I.Olfaclorr-giuiglloiii'. a,Coreb™ni. 3, 
Cerebellum. S, Medalla OLluntnu and Sjilwl CortL 

fatty mass. The investment and protection of some of the J 
organs of special sense are modified, as seen in the eye of the 
deep-sea shark, where one of the coats of the eye is bony, in ' 
order to protect this organ from the great pressure of the i 
water. (Fig. 139.) 

289. In the Annulosa, in general, each segment or ring haal 
a pair of nervous ganglions. The ganglions of the nerves of ' 
special sensation are larger than those of general sensation. 

290. The nervous system of insects is composed principally 
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of a double series of gnuglioDs united by longitudinal cords. 
The brain ganglions are large, aud give origin to the nerves 
of aight and the feelere {antenniB). 

In the nervous Bystem of the centi- 
pede, whose general structure is simi- 
lar to that of other anouloaa, the gan- 
glions are arranged in pairs of nearly 
equal BiKe, except the gaaglion that 
answers to the brain, which ia larger, 
along the under surface of the ali- 
mentary canal. Each pair is con- 
necWd with the preceding, with the 
integument or skin, aud with the 
muscles of its own ring, by sensitive 
and motor filaments of nerves. 

291. In the Mollueca are found the 
ganglions and connective arrange- 
ment, with l>oth sensitive and motor 
werves, and on a plan corresponding to the body. (Fig. 142.) 

292. In the Babiata, the star-fish manifests one of the 





eimplest forms of the nervous system. It consbts of a cen- 
tral mass, with five arms radiating from it. In the centre is 
the mouth, and beneath it the stomach or gastric cavity, 
which sends branches to each limb. The nervous system eon- 
sistB of five similar ganglions situated in the central portion 
at the base of the arms. These ganglions are connected, and 
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each Bends off Derre-filameate to the correspond ing liniba. 




CHAPTER XI. 



SPECIAL SENSES. 



. Aa the Nervoua System is tlie border laud where 
the body touchea the miDd, we aow shall apeak of the bond 
of coDoection in the animal economy between the external 
and internal world — the Special iSenget. 

294. Our ideua of odor, of form, of sound and of taste are 
obtained from impressiona made on the mind through the 
Senses. There are five senaea — SmeU, Sight, Hearing, Tade 
and Towih. 



\ 33. Akatomtt op the Obqans ov SMELt.— rfe Olfaebirn Nrrttt. 
295. The Senss of Shell enables us to discern the odor 
or scent of aubataiicea. The 
special seat of the sense of 
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bnine which lines the inter- 
nal surface of the ^foge and 
its passages. To this mem- 
brane the Olfactory or 
nerve of smell is distributed. 

296. To protect the d 
icate filaments of the nerve 
of smell, thus freely exposed 
to the air and to the pain- 
ful stimulus of sharp, pun- 
gent odore, the membrane 
is kept 4onetant1y moist hj j 
a fluifl aecreted by 
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{ 34. PHTSiOLOCr OF the Sekse 01- Smell. — Improved by Educalion. 

297. The Sense of Smell aids man aa well as the lower 
animals in selecting proper food. It also gives us pleasure 
by the inhalation of agreeable odors. Wlien substanees are 
presented to the nose the air that is passing through the nos- 
trils brmga the odoriferous particles of matter in contact with 
the filaments of the nerve of sniell that are spread upon the 
membrane that lines the air passages, and tho impression is 
then carried to the brain. 

298. The sense of smell may be improved by cultivation. 
Thns the Indian can easily distinguish different tribes and 
difierent persons of the same tribe by the odor of their bodies. 
Next ta touch, smell is of great importance to the blind. 

299. This senae is seen to be remarkably acute in the Dog. 
He will trace his master's footsteps through thickly crowded 
etreets and distinguish them from thousands of others ; he 
will track the Hare over the ground for miles, guided only 
by the odor that it leaves in its flight. Some Fishes posaeaa 
acuteness of smell in a remarkable degree, as shown in the 
nicety with which they select different baits. 

{ 35. HyoiBNB OP SaiELi.,^P«-Mr»uwi 0/ the Sense of Smell. 

300. AcuTENEsa of Smell requires that the brain and 
nerve of smell (olfactory) be healthy, and that the membrane 
that lines the nose he thin and moist. Any influence that 
diminishes the sensibility of the nervous filaments, thickens 
the membrane or renders it dry, impairs this sense. 

Obaermliim. — Snuff, when introduced into the nose, not 01J7 diiniii- 

iahea the BensibUity of tlie nerve, but thickens the lining membrane. 

This thickening of the raembraoG obatrucls the paasage of air thTQUgh 

QoatiilB, and thus obliges " snulf-ia^er^''' ti) oi>eD their mouths when 

breathe. ■_ ' ■ 
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ISO. AsATOMT OP ThbOhoan OF Sight, —Differmi parte o/(A< Eye. 

301. The Sense of Sight contributes more to tlie enjoy- 
meat and happiness of man than aay of the other senses. By 
it we perceive the furm, color, size and position of objecta 
that surround us. The beautiful organ of sight (Tision} is 
the £h/e. 

302. The Eye is shaped like a globe or ball, and is placed 
in a cavity in front of the skull. The sides of the globes are 
composed of three Coals (membranes). The interior of, the 
globe is filled with certain substances called Hu'mora. 

303. The Coats are three in number. 1st. The SderoOi 
and Com'ea. 2d. The dio'roid, I'rU and Ciliary Proceetea. 
3d. The ReiiHa. 
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304. The Humoes are also three in number, lat The j 
A!qiieoui (watery). 2d. The Crystalline (lens), 3d. The! 
Viireom (glassy). (Fig. 147-) 

305. The Sclerotic coat is firm and its color white ; henotf 1 
it is frequently called the '"white of the eye." From itg ] 
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(ODgtinesa it: forma the principal support to Ibis organ, Thie 
membrane, witli the cornea in front, encloses tlie eye. 

The CoKNEA is the transparent part of the eye in 
froDt, which projeets more than the rest of the globe. It is 
shaped like the crystal of a watch, and in health gives the 
eye its sparkling brilliancy. 

307. The Chokoid coat is of a dark color upon its inner 
surface. It contains a great number of blood-vessels, which 
give nourishment to different parts of the eye, 

308. The Isis is situated a short distance behind the cor- 
Mea. It is the most delicate of all the muscles of the body. 

This part gives the blue, gray or black color to the eye. In 
the centre of the iris is an opening called tbe pu'pil, which 
enlarges or contracts according to the quantity of light thai 
ialls upon the eye. 

309. On viewing the part Kid. us. 
of the eye near the pupil, 
small lines of a lighter color 
will be seen passing to the 
outer part of the iris ; these 
are called Ciliary Pro 

I CES6E8. They are about 
I dixty in number. (Fig, 
F M8.) 

310. The Rbtina is the 
inner coat of the eye formed 
by the expansion of the op- 
tic nerve upon tlie inner 

[ dde of the choroid coat, but 
[ not extending so far for- 

311. The Aqdeous humor occupies the space between the 
cornea and crystalline humor both before and behind the iris. 

312. The Crystalline humor (lens) lies behind the 
aqueous humor and pupil. Ita form is difierent on the two 
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iideB. When bulled it may be Bcparated into layers like 
those of an onion. 

ObKnuaion. — When Ihe cryatiJline lena or the membrane which sur- 
munda it is changed in utrucLure go as to prevent tbe rsys of light pa«e- 
iug to the retina, the aflectioD is called a astaract. 

313. The ViTKEOiTS humor is situated iu the back part of 
the eye. It occupies more than two-tliirds of the whole inte- 
rior of the globe of the eye. 

314. The Optic Nerve (or nerve of vision) extends from 

„ ... the brain to the back 

Fia. 149. „ , , . 

— part of the eye, where it 

expands on a portion of 
the choroid coaL On 
this expansion tlie im- 
age of objects is first 
formed. (Fig. 149.) 
315. The MuscLESof 

ber. They are attached 
at one extremity to the 
orbit behind the eye ; at 
the other extremity they 
are inserted by broad, 
thin tendons to the scle- 
rotic coat, near the junc- 
tion of the cornea. The 
white, pearly appearance 
of the eye is caused by 
these tendons, (Fig. 
150.) 

Obieraaion. — If the eilemal muscle m loo short, the eye is turned 
oal, producing the " wall eye ;" if the internal muscle is contracted, the 
eye is turned inward toward the noae, and ia called a " cross eye." 

316. The Protecting Organs of the eye are the OrbiU, 
Eyebrows, Eyelids and Lach'rymal (tear) Apparatus. (Fig, 151.) 
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317. The Orbits are deep, bony sockets in which the eye- 
balls are placed. The bottom of each orbit has a, large open- 
ing giving passage to the optic nerve. These cavities are 
lined with a thick cushion of fat. 

318. The Eyebrows are the hairy arches ibnning the 
upper part of the boundary of tbe orbits. 

319. The Etelids are two movable curtains having a 
I delicate ekin on the outside. Internally, they are lined by a 




smooth membrane, called conjunctiva. The edges of the lids 
are furnished with hairs, called eyelashes. 

320. The Lachrymal Apparatus which secretea the tears 
consists of the Lachrymal Gland with its ducts, Laahiymal 
Ckmala and the Nasal Duct. 



3 37. Physiolooy of S 
321. The Structure of the Eye ia beautifully adapted 
) the lawg of light, a few of which it is necessary for us to 
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notice. When light passes through a medium of unvarying 
density, the rays are in straight lines, but when it pa^es from 
s medium of one density into another of different density, 
they are refracted or bent from a straight course unless 
striking the medium perpendicularly, when they are un- 
changed. When light passes from one medium to another 
having a. convex or concave surface instead of a flat surface, 
a great degree of refraction is produced, and the greater the 
curvature, the greater will be the amount of refraction. 

JUmti 
an opening of the flhutter of a 
darkened room ; the raja of ligUt 
eiich other in the lena, and 
an inverted image of aaj object ont- 
aide, aa a tree or house, will be re- 
fiected upon a screen placed in the 
ain distance in front 
of the lena. The exact point where 
the image is most distinct is called 
the/oma of the lena, and the distance 
fn>m the leas to the image the/oeal 
Now, in the eye the dork 
color of the choroid coat gives tha 
darkened room, the retina the ecreen, 
the pupil is the opening in the 
shatter, and the three hunftrs are 
the curved lenses. The rays of 
light from anj object crots each 
other, and an inverted image is 
formed on the retina. 

322. The shape of the Cornea and the Humoks of the 
eye seems admirably adapted to modify the rays of light in 
such a manner as to make the impreesion clear and distinct 
on the optic n 

Oburvation. — When the cornea cr cryatallin 
the latter la too far from the retina, short-sigkkdnese is produced, and the 
defect is measurably remedied by the iiae of concave glasses; whai 
there is loo little convexity, Umg-aighiedneae is the result, and c 
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glasses should be uFied. In old nge, the humors hcing detidont it 

quantity, cause the flattening of the mnvei p.irta, hence the need of 

convei glasses. In the eelection of glusBes the lens for each eye should 

. he choaen sep&ratelf, as the foci of the Ivo eyca do not usually exactly 

' (Drreepond j therefore a lens that will suit one eye may injure the other, 

323. The Sclerotic Coat gives form to the eye, Bervea for 
the attachment of the muacles which move the eye in variouB 
directions. 

324. The function of the dark color of the Choroid coat 
is to absorb all the luminous rays not necessary for sight. 

325. The cushion of fat that lines the orbits enables the 
[ eye to move in all directions with freedom and without 

friction. 

. The Etebkows a^ist in shading the eyes when 
[ exposed to strong light, and they lend expression to some 
emotions of the mind. 

327. The Eyelids, by their movements, spread over the 
front of the eyeball a watery secretion, by which its surface 
astantly bathed and its brilliancy and transparency kept 
unimpaired. Though the lids are closed by each ael of wink- 
ing, which ts about six times a minute, the motion is so quick 

• that it passes almost unobserved, 
328. The Eyelashes so interlace that protection is given 
the eye from light substances floating ia the air. They add 
very greatly to the expression of the eye. 

329. The Horse is provided with a beautiful contrivance 

for protecting the eye. A cartilage is so arranged that it is 

made to sweep across the eye at the will of the animal, and 

removes dust or insecis that may fall upon it. 

In Birds and Reptiles a thin membrane is drawn across 

kthe eye, and so transparent aa not to impair the sight. It 
gives protection to the eye from too strong light Most 
insects are furnished with complex or many eyes. 
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THE Sense of Bight. 

330. The Eye it a delicate organ, requiring cure to preeervt 
it in heaUk; like other orgaiie of the body, it shoul 
cised and then rested. The obaervance of thU rule is par- 
ticularly needful to those whose eyes are prediapoaed to 
inflamiDation. If the eye be used too long at one time, it 
becomes wearied and the power of sight diminished. On the 
contrary, if not called into exercise, its functions are en- 
feebled or permanently impaired. 

331. XJalng the eye in reading or ■writing, also in looking 
at minute objects, is much more injurious when continued 
with an insufficient or a flickering light. It is poor economy 
to read habitually books too finely or badly printed. Sudden 
changes of light Bhonld be avoided. The want of sleep 
impairs this delicate and most valuable of all the senses. 



! 30. Anatosty of the Organ of Heamno. 

332. Hearing, in utility, la scarcely inferior to that of J 
sight. While we can see in only one direction at a time, w« 1 
can hear from all directions. While the eye is useless in the j 
dark, and veiled by its own curtains during sleep, the Ear is 
ever a faithful sentinel, warning us against danger, 

333. The Ear is one of the most complicated organs ia 
the human body. It is composed of three parts : let. The 1 
External ear. 2d. The Middle ear (Tym'panum). 3d The J 
Internal ear (Lab'yrinth), 

334. The EXTERNAL ear presents many ridges and furrows, ] 
arising from the folds of the cartilage that forms it A. ] 
funnel-shaped tuhe extends from the external to the middle ] 
ear. The internal extremity of the tube is closed by a thin, 
semi-transparent membrane that separates the external from | 
the middle ear; it is called the drum of the ear (Mem'brana I 
Tym'pani). This and the bitter wax found around the hairs ] 
in the tube prevent insects from entering the head. 
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Obaenaium.—'lS.tt.Tiy nnimala have amall muBcles that more the eX' 
temal ear, in order to catch Hounda fcgm CTerj direction. The hiu^ 
rabbit luid horse afford good ex am pits. 

!5. The MIDDLE ear is connected with the iuternal and 

' moat important cavity by four small bones, which are thp 

most delicate and beautifully shaped bones io the body. 

' These are bo arranged as to form a chain from the drum of 

I the ear to the labyrinth. 

ObiKrvaUon. — From (he middle ear a tube opens into the back part 
f of the throat, called Euelachian, which admit'' air into this part of the 
I ear. If this tnbe is closed by disease of the throat, hearing is impaired. 

Pjo. 1 52. 




336. The inteknal ear is very intricate, and the uses of 
i parts are not well known. It is called the laby- 
rinth from its many windings. This part of the ear is com- 
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pose<i of a three-cornered cavity called the Fe*'(i6wfo, the 
Coch'lea (from its resembliug a snail shell), and the semieir'- 
tndar cauals. The iuternal ear is the only part that is ahao- 
liitely essential in hearing. 

337. The Vestibule is never omitted. In the lower ani- 
mals a simple sac which corresponds with this cavity is the 
whole organ of hearing. Birdg have no external ear. In 
Amphibians, as the Frog, the tympanum can be seen back of 
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Tlie precise function of all tlie different parts of the 
ear are not known; that of the external ear is to collect 
Bounds and reflect them into the tuhe that connects the ex- 
ternal with the middle ear. The drum (inembrana tyiupani) 
receives all the impressions of the air which enter the tube 
and conveys them to the bones of the ear. It also serves to 
moderate the intensity of Bound, 

340. The supposed office of the middle EAk is to carry 
the vibrations made on the drum to the internal ear. This 
ia effected by the air which it contains, and by the chain of 
small bones that are enclosed in this cavity, 

341. fiut little is known 

of the functions of the in- ^"'' '^'' 

TERNAL ear; its parts are 
filled with a watery fluid in 
which the filaments of the 
auditory nerve terminate. 

342. The AUDITORY 
NERVE, like the optic, has 
but one function, that of 
special sensibility, or trans- 
mitting sound to the brain. 
The nerves which furnish _i^ tii„ ,^|dri coni, s;,Thfi msdnLiBobiDB- 
the ear with ordinary sen si- b""- a,ThBiown-pirtofihebr»in. *,The 
bility proceed from the fifth 'ui^rTonBiT^s Abra^JchBiheiLhi™.'"^ 
pair. 

343. The transmission of sound through the different partd 
of the ear will now be explained by the aid of Fig, 152. The 
vibrations of the air are collected by the External ear a 
conducted through the tube (1) to the drum (2), From the 
drum of the ear, the vibrations pass along the chain of bones 
(3, 4, 5). The bone (5) communicates with the Internal e 
(7, 8, 9, 10, 11, 11, 11. 12, 12, 12). From the Internal ear 
the impression is carried to the hrain by the Auditory nerve 
(13). CFigs, 153, 154,) 
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i 41. Hyotene of the Sense of JIearimo. ^| 


344. Aeutensss in hearing requ 


ree perfetstion in the struc- H 


ture and functions of the different parts of the ear and that ^M 


portion of the brain from which the auditory nerve proceeds. ^| 




ObifTvation 1. — The com- ■ 


'1^> 


moD causes of impaired hoar- ^H 


ing nre a thickenbg of the H 
drum of the ear, an accumii- ^M 




lalion of wai upon its exterior ^M 


^si^^^Kv 


surface, a doBure of the Eus- ^ 


^WBBpj^KSy 


Uchian tube, disease of the 


s -^^^Sv^^^^^^HBwN 


brain, palxy of the auditory 


^^^m^BSmBSsM^ 


nerve and destruction of tlie 


-vmBi^^B^^^^BB 


middle and internal ear. It ^H 


^^fjl^^H^HH^A 


is injurious to put (he heada ^M 


''^bSh^BPw^hMK 


of pins into the ear, as (he; ^H 


BnHR^^^u^WVn 


frequently caiiBe inflammalion. • 


^HI^hH^^S^^^ 


The wfuc can be softened by 


JmbH^^SIS^^^m 


dropping uilo the tube Boma 


^SK^SMM^^SS^^^^ 


oil, and in a few hours remcire 


H- ^ 








^H ^^^SRmk 


a— When worms and in- 


^r ^^«igi23 


sects find their waj into the 




tube of the external ear, they 


n* Nl.TB.-l, Th« orLl. for [be ej». S, The 


can iiaiinllj be driven out l^ 


nppar Jnw. 3, The (ongne. «, The lower J«". 
S.TUr afllip»lrofn«.« fir*?™*..-). S. The 


dropping in warm olive oiL 




345. Hearing is im- 


The HKnDd branch that piinel bl the tMlh of the 




npperjnw. 10.18. 17.1S,l»,»,DMi.lonBor this 


the habit of attention to 


In tb. tangq. ond l^eth of the lowsr j.w. SS, 


the faintest impressions 


The 4I.Hk.orf. hi. branch (aufahns). W, The 


made upon the ear. Thus 




the skilled musician will 




detect the least discord in 


the blended effects of different instruments in a large orchestra. 


By hearing we are enabled to appreciate tlie tone, the 


^ force and the direction of sounds 


and also to gain informa- 


^1 Upon *h>t do« .rnt.n«. of hearing depend 


Qi.e».»enf,he.««,.fln,p,dr«l 


^m kearfOK. noir«j.ini.«t.l.ereni...edfrora <l 


e eurl How it nlcetj' u{ bsrlng h. 


^H folrrdl Bow don btariBg iorTBSM oar 'aufV^-B 
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r tion from the spoken words of other persons, which makei 
[ this sense but little inferior to sight. 

i 42. Anatomy or the Obgabb op Taste:, 

346. Taste is the sense by which we perceive the flavor or 
relish of a thing. This sense differs from the other special 
senses, because it requires adval contact of the substances to 
be tasted, and these must be either naturally fluid or par- 
tially dissolved by the saliva. 

347. The Tongue is the principal organ of taste, though 
Ae sides of the cheeks and upper part of the throa( share in 
this function. It is a muscular organ, and from the variety 
and arrangement of the muscles it is capable of various 
movements. If dry, hard substances are taken into the 
mouth, the tongue brings them in contact with the saliva to 
be dissolved. It not only aids in the mastication, but in 
the swallowing, of food. 

The surface of the tongue is thickly studded with papillfa 
or points of various forms ; these give this orgau a velvety 
appearance. To these points the Gustatory, or nerve of taste, 
is distributed. When fluids are taken into the mouth, the 
papillae dilate and erect themselves, and the particular sensa- 
tion excited is carried to the bruiu by this nerve. (Fig. 155.) 

348. In all Mammals the tongue has nearly the same struc- 
ture. In Birds it is generally cartilaginous and without ner- 
vous papillEB, so their taste cannot be acute. In some RepiUea 
the tongue is fleshy and large. In Serpents it is sharp and 
forked. In the Frog the tongue is darted out with great 
quickness of motion to catch the insects on which it feeds. 
The tongue of the Bee forms a little tube through which 
it sucks up the juices of flowers. 

43, PcYsioLOGT as THE Sense of Taste. 

349. The Use op Taste is to guide men and animals i 
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the selection of their food and to warn them against tbe iu- 
troduction of injurious articles into the stomach. 

This sense has been made to vary more than any other by 
the refineniente of social lite. It is modified by habit, and ' 
not unfrequently those articles which at first were disgustbg 1 
become highly agreeable by persevering in the use of them, ' 
aa in learning to chew tobacco and medicinal roots, 

350. Substances which have au agreeable and healthy tttsta 1 
excite a flow of ealiva, and digestion is better performed. Tbe j 
relish, however, diminishes as hunger is appeased. If indul- 
gence of fhe appetite ia continued beyond the necessities for 
food, nausea will compel the glutton to desist. The sympa- 
thy between the stomach and the sense of taste ia a wise pro- 1 
vision of the bountiful Giver. 

OiwrHoJiOB.— The Sense of Hhste brcomei impaired by the jmmode«t» I 
use of BtimulanU and condunenta. These indulgeacea lessen tlu 
biliCy of tlie nerve. In children this sense is oEuallj acute, aud theil j 
prefereuce is for food of the mildest character. 

! 44. Ahatomt of the Sesse op Tocch. 

351. Touch is the sense that enables us to tell whether a 
body is rough or smooth, cold or hot, sharp or blunt Thin , 
sense and feeling resides in the nerves of the skin. (F. 187.) 

352. The nerves that contribute to the sense of touch pro- 
ceed from the front half of the spinal cord. Where a 
tion is. most acute we find the greatest number of nervous fila- 1 
ments. 

ObservaUm. — The seam of touch varien in different persona, aud aba I 
In individuahi of different ages. ThuB the BCOBibilitiea uf thechild art J 
more acute than those of the adult. 

353. The sense of touch, though common to all parts of '^ 
the ekin, finds ila highest development in the human hand. 
The delicacy of the structure of its covering, the difierent 
lengths of the fingers, with their pliancy, the opposing thumb. 
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all contribute to make it an instrument of grace as well as 
an element of power. 
^_ 354. In many ^fam■ma[s the lips and tongue are the chief 
^^kmgans of touch. Id the Elephant the fiuger-like projection 
^^■-at the end of the truak possesses acute touch. In the Horse 
^^■the lips are very sensitive. Fishes, on account of their ecalea, 
^^■'Sre nearly insensible. 

^^1 355. This sense is modified by the condition of the brain 
^^■>and nerves, by the quantity and quality of the blood supplied 
^B'to the Ekin, by the thickness of the cuticle, and fay oultlva- 
^Htion, 

^^f Oliseniation. — -Blind pentons, by vlium the beaulies of Ihe extemnl 
world cannot be seen, cultivate tfaifl sense to snch a degree tkat they 
can diatinguiBh objecto with great accuracj ; and the rapidity with 
which they read books prepared for their use is a coiivincing proof of 
liceneaa and extent to which the cultivation of this cense can be 
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CARE OF THE sroK. 



! 1. In every home, however humble or dignified, woman ih 
uiiually the Nubbe. Nature seems to have endowed her in an 
especial manner to minister at the couch of disease and suffering. 
To be a good nurse requires a high, type of womanhood; she 
should have both menta! and physical power, blended with integ- 
rity and Christian trmt. 

If "good nursing is half the cure," how important that the 
daughter be early taught how to prepare drinks and nourishmeutB, 
to administer medicine, aud to perform the varied and important 
duties of the faithful nUrse ! 

In the first stages of disease it is always proper treatment to rtsl 
both body and mind. It is wrong to tempt the appetite of a sick 
person ; the disinclination for food is the warning of Nature that 
the system cannot well digest it. 

The beneficial effects of bathing can hardly be over-estimated, 
but the mode of the bath should be directed by the medical ad- 
viser. The beat time, however, fur bathing, ia when the patient 
feels most vigorous and freest from exhaustion. Care is necestiary 
to wipe dry the skin, particularly between the fingers and toea, and 
also about the joints. Rubbing (friction) from a brush, moreen 
mitten ot a dry flannel that has been saturated with salted water 
tends to relieve restlessness in patients. Chafing with the naked 
hand, making the movements from the brain and spine to the 
limbs, is peculiarly soothing, particularly if performed by a vig- 



•From the importance of the suggestions in this chapter, we would 
a thorough exercise weekly to the whole wiiooX, eiSoei qtbSl"] tn 
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out and healthy perEoa. Aic-baths hare a tranqailizing [i 

The physician well knows that bis attention to the sick ia qaitfl 
nnavaiting uniesa the nurse oba/e hia directions; for a nurse or 
immediate relatives or i'rieods of the aick to put their judgment 
in opposition to that of the physician is not only arrogajit, but 
endangers the patient. The room for the sick should lie selected 
where sunlight may enter, and &s far from external noise as pos- 
sible. It ia poor economy, not to say unkind, to keep a siek per- 
son in n small, ill-arranged hed-room, when a more spacious and 
airy room ia kept for only occasional "callers." All superfluouB 
furniture should be removed from the aicfc-room. 

Quiet should reign in the sick-room. No more persons should 
enter or remain in it than the welfare of the patient demands. It 
is the duty of the physiciaa to direct when visitors should be ad- 
mitted or excluded, and the nurse should enforce the directions. 
The movements of the attendants should he gentle: no bustling to 
"clear up the room" at a fixed time; this should be done quietly, 
and when it will give the least annoyance to the sick. (It may be 
necessary to use a damp cloth in dusting the furniture, also the 
carpet, especially if the patient haa disease of the lungs.) Creak- 
ing hinges should be oiled; shutting doors violently aud heavy 
walking avoided. All uoneceaaary conversation should be deferred. 
If a colloquy must be carried on, let the tone he so high that the 
patient, if interested, can thoroughly comprehend it. 

The mahing of the bed is often badly conducted. All hunches 
should be removed, the material of the bed laid even and a thin 
quilt spread smoothly over a mattress. When convenient, have 
the head of the bed northerly (62), and so situated, at least, that 
the sick man may look on something more pleasurable than a table 
of glasses and phials. A nurse should never manifest impatience 
in arranging the pillows, but try to adapt them to the comfort of 
the weary patient. 

All uteneih employed in the sick-room should be kept clean. 
Water designed for the patient to drink should not staud long iB 
an open glass or pitcher, hut be given fresh from a spring or welL 
A very sick person is fatigned by being raised to receive drinks; 
hence a bent tube or a cup with a spout should be used. 

Both the appare! and the bed-linen should he changed more fre- 
quently in sickness than in health, and oftener in scute than in 
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" chronic' diseases. All clothing, whether from the laundry o 

, should be well dried and warmed by a fire previous to 

g put on the hed or the palient. 

more importance to the sick-room than ptire air; 
hence the nurse with all coiivenient speed ehould remove every- 
thing that can emit an unpleasant odor. She should be chary of 
keeping ripe fruils or bouquets of flowers any length of time in the 
sick-chamber. When a disinfectant is needed, procure some at 
the druggist's. To change quickly and effectively the air of the 
Btck-room, cover the patient's bed with an extra blanket and 
dosely envelop hia head atid neck, escept the month itnd ooae; 
the door and windows can then be safely opened for a short time 
without detriment. After the windows are closed, retain the extra 
coverings on the patient until the room is of proper warmth. 

I Unleaa duly protected, the patient should never feel eurrenis of air, 

\ although Jresh air should b« constantly admitted into the sick 
room, (It is preferable to have pure air introduced from an ad- 
joining apartment.) Few persons rpalize the neeeseity of fresh air 
being constantly admitted into an occupied room, whether by the 
healthy or the sick. The air exhaled from the lungs contains not 
only carbonic acid gas, but 3 vapor which gives the peculiar odor 
to the breath (159). All know its stifling character that have 
opened a close chamber that has been occupied during the nighL 
Disease may be contracted by inhaling this vapor of respiration, 

I as well as by actual contact with contagious matter. 

I A well-adjusted thermometer is indispensable, as the feelings of 

' the patient or nurse are not to be relied on as a true index of the 
temperature of the room. Eegulating the warmth of the patient is 
one of the many duties of the nurse. There is a " sweating temper- 
ature." The patient should no noore be allowed to complain of 
too much heai, without an attempt at its reduction, than he should 
he permitted to remain chilly when the removal is possible. 

The nurse should not confine herself to the sick-room longer 

than six hours at a time. She should esercise daily in the open 

r, also eat and sleep as regularly as possible. No doubts or feara 

. of the patient's recovery, either by a look or a word, ahould be com- 
municated by the nurse in the chamber of the sick; this duty 

' devolves upon the physician. 

Medicines amat the natural powers of the system ti 
ease. They should be given regularly, judiciously and with s 
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^^H cheerful manner, and udmiuiHtered as directed hy the ph's^iciaii, 
^^H Life iUelf is oft«ii nt the mercy of the nurse, and depends on tbe 
^^M faithful discharge of her duty. 

^^H Drinis have a more decided influence upon the Hyatem than ia 

^^H generally admitted. They may be acid or alkaline, cold or hot, aa 
^^V the condition of the patient retjuirea. The nurse should never 
^^^ dejiort from the quality of the drink, nor even exceed the due or 
prescribed quantity. Giving "herb-teas" without the sanction of 
the physician may cause serious evil. 

In diseases of a typhoid character, and also in chronic ailments, 
where proatration from the waste of tissues and diminished genera- 
tion of animal heat exists after the snhsidence of active disease 
(when solid food cannot he taken), the gradual introduction into 
the system of the elements of food that is easily digested and 
Bssimilated becomes an important matter. These elcraenta (the 
albuminous, saccharine and oleaginous substances of food, together 
with an increased amount of carbon) are found in the admixture 
of refined sugar with sweet pure milk and a small amount of pure 
alcoholic spirits in Ihe form of " milk punch." 

SoHdfood, as masticating beef steak or dry toasted crackers, ia 
often preferable to gniela and other liquid food, especially when 
it is necessary to excite an action in the salivary and mucous 
glands. The food of the sick should be prepared in the neatest 
and most careful manner, and the nurse ought to obey implicitly 

>the physician's directions about diet. When a patient is con- 
valescent, the desire for food is generally strong; great care, firm- 
ness and patience is required that the food be prepared suitably 
and given at the proper time. 
We append a few modes of preparing nourishment for the sick. 
Crcst Coffee. — Take light, sweet bread or crackers, and brown 
them tkwoaghly as you would coffee berry ; when wanted for use, 
pour over boiling water (the crust will admit of several replenish- 
ings of bailing water) ; odd sugar and cream to suit the condition 
I of the patient. 

IOruelb. — Com meal requires to be boiled several hours to be 
suitable nourisliment for the sick. The mode of preparing gruel 
should be suited to the case and directed by the phyaician. Wheat, 
or oat-meal, farina and sago, can be prepared in less time, though 
iKey vaal be well cooked. Add salt while cooking. 
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Egg Oruel, — Take the yolks of two eggs, boiled hard, and with 
I ■ knife reduce them to s. fine powder ; beikt thia into a flour gruel 
I made of new milk : salt and npicce may be added if the condition 
of the patient admits. 

Beef Tea, — Meat contains principles that may be extracted, 
BOme by cold, others by warm, and others, again, by boiHng, water ; 
it ehould be cut very fine, and aiibmitCed for three hours each time, 
in succession, to half its weight of cold, of warm and of boiling 
water; the fluids strained from the first and second macerations 
are to be mixed with that strained from the boiling process, and 
the mixture should be brought to a boiling heut to cook it — the &t 
skimmed off; add a few drops of some acid, with salt, for a flavor. 

A quicker, though less nutritious, mode of making beef tea, ia 
to cat beef fine, put it in a glana bottle, cork it, place it in a kettle 
of cold water, then boi! the beef from two to three hours; when 
cooled, Btraiu the liquor and add salt. 

I S. The duty of the Watcher 5b scarcely less responsible than 
that of the nnrse, and, like the nurse, she should ever be cheertiil, 
kind, firm and attentive in the presence of the patient. 

The watcher should be prompt, and reach the house of the sick 
&t an early hour ; before entering the sick-room she should eat a 
simple, nutritious supper, and also during the night take some 
plain food. She should be furnished with an extra garment, as a. 
heavy shawl, to wear toward morning, when the system becomes 
exhausted. 

The directions about the sick, especially the administration of 
medicine, should be written for the temporary watclier. Whatever 
may be wanted during the night should be brought into the sick- 
chamber or the adjoining room before the family retires to sleep, 
that the slumbers of the patient be not disturbed by hasta or 
searching for needed articles. 

Sperm candles are preferable for the aick-room. Kerosene, in 
burning, emita a disagreeable odor, often annoying to the patient. 
All lights onght to he so arranged as not to shine or be reflected in 
the part of the room where the sick lie. 

It is not necessary that watchers make themselves acceptable to 
the patient by exhausting conversation. If two watchers are 
needed, it ia more imperative that they refrain jrom talking, and 
particularly inki^iermg. 
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Most Hicfc persons have special need of nonrisliinent abont foni'J 

or five o'dock id the moruing. 

The attendant upon the sick should not sit between the p&tient 1 
and the fire, and also should avoid sitting in the current of air that I 
is flowing out of the room. 

When talking care of tlie sick, light-colored clothing should be 
worn in preference to darlc apparel, especially if the disefflse ia 
sf a contagious character. It is always safe for the watcher to 
change her apparel worn in the Bict-chsmher before entering 
upon her family duties. Disease is often communicated by tha 
clothing. I 

t can hardly be expected that the farmer who has been labor- I 
ing hard in the field, or the mechanic wlio has toiled during the , 
day, isqualified to render all those little attentions that a siek per- 
son r^Sires. Hence, would it not he more benevolent and econo- 
mical to employ B-aipay watchers who arc qualified by knowledge 
and (raining to perform this duty in a faitliful manner, while the i 
kindness and sympathy of friends may be praelically manifested ^ 
by assistiug to defray the expenses of these qualified and useful I 



j 3. The Tbeatmest of Woonds oe Injuries. — OmivMimty 
or bruifts are generally treated by the injured person < 
member of the family. The bruised limb siiould re^, be kept I 
moderately warm, bathed frequently with tepid water and chafed I 
moderately with the naked hand. 

Incised Wounds ("cuts"), — At first there is free bleeding from I 
the many divided capillaries. If no large vein or artery is severed, I 
the flow of blood will soon cease ; press the gaping wound tJ^ether, F 
and trickle on cold water uutiL the blood and all foreigi^ matter I 
ia removed; then apply narrow strips of adhesive plaster. 

The union of the divided parts is eflected by the action of the 
blood-vessels, and not by " healing salves " or " ointment*," Tha 
only object of the dressing is to keep the parts together and pro- 
tect the wound from air and impurities. Nature performs her 
own cure. Such wounds seldom need a second dressing, and should 
not be opened till the incisions are healed. To lessen the liability 
of a reopening, a proper position for the union should be regarded. 
If the wound be between the knee and ankle, and on the front 
part, extend the knee and bend up the ankle ; if on the back port, 

n-A«tcsi/«.inHliiiicsmi(ryinaIH[iigbj1bo«ickt Qivolheminner ofdre 




ivetse the movement, and, in general, suit the pOEilion to the 



I 



Lacbratbd Wounds.— In these injuries, the jagged, torn parts 
do not heal by the 

"firatintcntion/'but ^'°- !"■ 

"matter" is formed 
before healing. 
Cleanse the parts 
with cold water and 
applfasoft poultice- 
All wounds made 
by blunted or 
poin ted inst rum en (a, 
ae nails, should be 
examined by a sur- 
geon, of Mip arm tnd fgro-arm. Bj beniilng 
W o u n d a from ■^""' ""> l""'^'"-' »' ". ». "« "p°i»J. " 
Jbisonous Serpents or Xri,t7h»'wZ^2 It 1,™ i,"a "L cios 
■£abid Animals ;>, a, oanid be op<'dul 
ehoald have cup- 

ping-glaasea immediately 'applied, or sncied by the n 
freely alcoholic stimulants until a physician arrives. 
- (Xaemoiion. — Although animal poisona, when introduced into the 
circulating fluid through the hrukcn anrface of the skio, frequently 
cause death, yet they can he taken into the mouth and etomach with 
comparalive impunity; as when the mucous membrane whicli lines 
dteae parts is not broken, poisons are rarelj absorbed. 









Hemoeekahb fbou Divided Arteries shottld be Ar- . 

iEESTED, otherwise the heart soon ceases its action, and the pennon 
IkintB. If a large artery is wounded, every beat of the pulse 
tlirows out the blood in jerks. Until surgical help can 



r 





I 
L 



moned, the flow of the blood may be stopped either by compreai- 

ing the veBsel between the wouod and the heart, or by compress- 
ing the end of tha 
artery next the heart 
in the wound. 

After corapreBBion 
as described and illiu- 
trated, take a square 
piece of cloth, or 
handkerchief, twist it 
corncrwiae, and tie a 
hard knot in the mid- 
dle. Place the knot 
over the artery be- 
tween the wound and 
the heart, carry the 
ends around the limb 
and tie loosely. Place 
a stick under the 
Ji and kerchief near the 
last tie, and twist till 
the fingers can be re- 
moved from the com- 
pression without a re- 
turn of the bleeding. 
When an artery in a 
limbbecnt, elevate the ' 
limb OS far as possible, 
ti 1 Rhe bleeding ceases. 
BuRifS AND SCAUW. — When blisters are formed, the outer skia 
ia separated from the other layer or cuticle by the eflfusion of 
serum, or water; this fluid should be let free by puncturing the 
cuticle, care being taken not to remove the thin raised akin, as it 
makes the beiit possible protection to the sensitive, inflamed tiaauea 
beneath. When this thin outside layer of akin is removed, imme- 
diately cover the denuded parts n-ith wheat flour, or a plaster made 
of lard and bees' -wax or the white of an egg ; in a word, substi- 
tute a cuticle to protect the exposed nervee from the air, Whea 
applied, they should not be removed until they )»■ 
I dry and irritating. 

BHif liemorrbage be An^teil Bpeafc of Batna ani e«i\4s,Mia 



Witb ■ flDEH. 



dliidsd Bittemitygfwi 



If terj tn Oie wound 



I 
I 
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To prevent the formation of bliatera when only a small patch of 
the skin is scalded or burned, apply steadily cold water until the 
BDiarting paiii ceases ; then put on a simple dressing, " not to take 
out the fire or to heal it," but to protect the injured membrane. 

When the skin in particular Bpota ia exposed to excessive pres- 
sure or friction, it becomes too much thickened, producing " Cana." 
These are not necessarily confined to the feet, but are produced in 
front of ihe clavicle of the soldier from the pressure of his muaket, 
or on the knee of the cobbler. The pain of the callosity ia due to 
ita exciting inflammation in the sensitive dermis upon which it 



I 




presses. Remove Ihe pressure, and the affected part is restored to 
its healthy state. 

Fbost-bite is usually manifested first upon parts unprotected 
by covering, as the face or earn, and especially the nose. In such 
case the skin first becomes red, from congestion of the dilated 
capillary vessels; next it becomes bluish, from arrest of the circu- 
lation; and afterward of adead white hue. To restore circulation 
and sensibility rub the frozen part with enow or apply iced nat«r. 
Keep the sufferer at first in a cold room, and let the return to a 
higher temperature he gradual and cautious, or gangrene may 
BUpervene. 




The Chilblain is not produced by the action of cold, but by tha 1 
effect of heat oa the chilled estreraity. Bathe the inilaQied parts 1 
e of sweet oil, glycerine and camphorated spirita. 



} 4. Aephyxia — Treaiment oj j^jiparenJfy i)roiOTwd Penata. 

"DitOWNiXQ. — lat. Treat the patient imtanUy on ihe ^>ol, in the l 
open air, freely exposing the face, neck and chest to the breeze, 
except in severe weather. 2d. In order to clear the tkroai, place j 
the patient gently on the face, with one wrist under the forehead, ' 
that all fluid, and the tongue itaelf, may fall forward and leave 
the entrance into the trachea or windpipe free. 3d. To excite 
respiration or brealhing, turn the patient slightly on his aide and 
apply some irritating or stimulating agent to the nostrila, aa borls- 
horn or dilute ammonia, cologne, etc. 4tb. Make the &ce warm . 
by brisk friction, then dash cold water upon it. If not Bucceaafiil, j 
loae no time to imilate reapiraHon. 

"Aktificial Eespihation. — First, place the patient on the 
face and turn the body gently hut comjikltly on ihe tide and aligkllit 
beyond; then again on the face, repeating alternately these move- 
menta deliberately and peiaeveriuglj fi/Uen Cimee only iu a, minute. 

" Obienxdion 1, — When the face position is resumed, make a uniform, 
and efficient pressure along the Bpin/d ealvmn (back-bonej, removing 
the pressure immediately before turning on the eide; continue these 
measures, (The pressure increases the expiration, and rotation com- 
roences innplration.) 

"2. — When the patient lies on the chest, this cavity is comprexsed 
by the weight of the body, and ei:piration takes place ; when turned a 
the side, this pressure is removed, and inspiration occurs, 

"3. — Rob the limbs upward with jSrra pressure and with energy, to 
aid the return of venous blood to the heart. 

"4. — Bub the body briskly till it is dry and warm, then dash eoU ^ 
water upon it and repeat the rubbing. 

"Avoid the immediate removal of the patient, as it involv 
dangerout iosa o/ time. Avoid the warm bath. Substitute for the i 
patient's wet clothing, if possible, such other covering as cau be | 
inttantlij procured, each bystander supplying a coat until Sannel 
blankets are obtained. To excite inspiration, let the surface of • 
the body be slapped briskly from time to time with the hand." 

{Froni MarihoR HalTs TnUmml if Atphi/xia front Drouming, CliU^o/urm w Gdi 
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POISONS AND THEIR ANTIDOTES. 
. 'Evety mother or bousekeeper should kooir aod have at 
hand some available remcdiea for the common poisoQS which are 
frequently taken either by accident or design. Nearly every poi- 
Bon has its antidote, which, if uied at once, may prevent much Buf- 
fering and even death. 

When known that poison has been taken into the stomach, the 
first thing is to evacuate it by the use of the stomach-pump or au 
emetic, unless vomiting takes place spontaneously. 

As an emetic, ground Mustard mised in warm water is always 
safe. Take one tablespoonful to one pint of warm water. Give 
the patient one-half in the first instance and the remainder in fif- 
teen minutes, if vomiting has not commenced. In the interval 
drink copious draughts of warm wat«r. Irritate the throat with a 
feather or the finger, to induce vomiting. After vomiting has 
begun, give mucilaginous drinks, such as flaxseed tea, gum-arabic 
water, or slippery elm. 

If the patient is drowsy, give a strong infusion of cold coffee, 
keep him walking, slap smartly on the back, use electricity; it may 
be well to daah cold water on the head to keep the patient awake. 
After the poison is evacuated from the stomach, to su|tain vital 
action give warm water and wine or brandy. If the limbs are 
cold, apply warmth and friction. 

In ALL cases of poisoning call immediately a physician, as the 
after-treatment ia of great importance. 



Aconite (Monkshood). 

Belladonna (Deadly Nightshade). 

Bryony. 

Camphor. 

Conium 

Croton Oil. 
Digitalis (Foiglove). 
Dulcamara (Bitter-Swci't). 
Gamboge. 

HjOBcjamus (Henbane), 
Xaudauum, 



For Vegeialle poiBons give an emebc 
of Jtfusiaj-d/ drink freely of warm 
water ; irritate the throat with a 
feathertoinducovotnitlng. Ecep 
the patient awake until a phy- 



Iiobetia. 

Morphine. 

Opium. 

Sanguiiiaria (Blood'Eoot). 

Savin Oil. 

Spigelia (Cnrolinai Fink). 

StramDniuiu (Thorn Apple). 

Strychnine (Nux Vomica). 

Tobacco. 



For Fifje/oifepoisonBgiveanei 
otMiiitard; drink &eely of warm 
wnter ; irritate the Uiroat with a 
feathertoinduceYomitlng. Keep 
the pniicnt awake until a phy- 



PniBdo Acid. 

Bitter Almonds {Oil of). 

Laurel Water. 



Aimnooia (Hortshor 
FDbuh. 
; BodA. , 



-> Drink, at oace, one leaepoonful of 
I Waler of Sarlshom (ammonia) 
) in one pint of water. 

Antidote is Ftnaw or Lrmtm Juiee, 
followed with sweet, castor or lin- 
seed oil. Thick cream u a nib- 

Btitnte for oil. 



1 Take, at once, a l£iulard emetia ; 



r 



SU5^(Ni»«..fP.U-«) drink copio™d„.BhU.f 

CtaU Blip*. (Nl«U. ot Sod.). I ,,^^ J^,^ ^J^ __, ^^^^^ 

}Two teaspoonfuls of table salt (chlo- 
ride of sodium) miied in one pint 
of water. 



Corrc^ve Snblimate (bug poison). 
White Precipitate. 
Red Precipitate. 
Vermilion. 



Beat the Whiteg of six Egg» in one 
quart of cold water; give a cup- 
ful every two minutes, to induce 
vomiting. A substitute for wbilA 
of eggH is soap-siufs slightly thick- 
ened with wheat Qour. Emetia 
Rhould only be ^vea by a phy^ 



Cobalt (fly powder 
King's YeUow. 
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IUse a gtomiKh-pamp as quickly aa 
possible, or gi VQ a Mustard emetic 
nntil one isobtained. After free 
yomiting, ^ve lai^ quantities 
of Ocdeiaed Magweia. Tbe anti- 
dote ioi Xnanic'viBydTated Per- 
oxide oj Iron. 

I Acetate of Lead (Sugar of Lead). \ TTaa a Muttard emetic, followed by 



Bcheele'a Oreen. 



WMleLcad, 
Litliai^e. 



Pearl-aah, 

Ley (from wood-ashes), 

SalU of Tartar. 



Bolphnric Acid (OU of Vitriol). 
Bitrio " (Aquafortis). 

Muriatic " (Marine). 
Oxalic " 




Tainted Crabs, Oysters or Fish. 

Charcoal Fur 

Gas or Burning Fluid. 



Epsom or Glauber Bdts. Ttie 
antidote is diluted SuSphiaia A^d, 

The antidote is ground NalgoU, A 
Bubstitute, oak or Peruvian bark, 
followed by a teaapoonful of pare- 

} Drink freely of Vinejnr and water, 
followed witli a mucibige, as flax- 
seed tea. 
Drink largely of water or a muci- 
lage. It is important that some- 
tiling 6e given cfitkkly to nenlralize 
tbeacid. TheantidoteisCtifcined 
Magaeaia. Chalk, line, strong 
Boap-fluda, areHubetitutes for mag- 

}Oive two tablespoon fula of Oaleiiitd 
Magnesia, followed by mucilagi- 

> The antidote ia Cooking Soda or 
J WhUeo/Eggi. Drink milk freely. 
Amvumia, or cooking soda moist- 
ened with water, applied in the 
form of a paste. The wound may 
be sucked, followed by applica- 
tions of water. 

Jtlse a Mustard emetic, and drink 
freely of vinegar and water. 
1 Fresh air and Attv&iaJ. 'ftjiE^nvi- 
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SUMMARY— SYNTHETIC TOPICAL REVIEW. 



8«CT. 1. Definitions. 
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tt 

a 
tt 
u 
u 
%t 
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M 
U 
U 
M 
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44 
•4 
tt 
41 
44 
t4 
41 
t% 
U 
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M 
44 
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U 
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2. Anatomy oH 
8. Physiology jo£ 
4. Hygiene of. 

6. Comparative Osteology. 
8. Anatomy ot 

7. Physiology of. 

8. Hygiene of, 

9. Comparative Myology. 

10. Anatomy of. 

11. Physiology ofl 

12. Hygiene of. 

13. Comparative Splanchnology. 

14. Anatomy of. 

15. Physiology o£ 

16. Hygiene ot 

17. Anatomy of. 

18. Physiology of. 

19. Hygiene of. 

20. Comparative Pnenmonology. 

21. Anatomy of. 

22. Physiology oC 

23. Hygiene of. 

24. The Blood, anatomy o£ 

25. Physiology of. 

26. Hygiene of. 

27. Comparative Angiology. 

28. Assimilation, Secondary. 

29. Anatomy of. 

80. Physiology oC 

81. Hygiene oC 

82. Comparative Neurology. 

• Smell. 



Sight. 



} 



} 
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83.1 


« 


84. 


44 


36. 


44 


86." 


«4 


87. 


4t 


88. J 


4t 


39." 


44 


40. 


44 


41. 



Hearing. 



Chap. L 
General Bemarkt, 

Chap.il 
IfieBonet, 



Chap. III. 
TheMusdet, 

Chap. IV. 

The Digestive 

Organt. 

Chap. V. . 
The Absorbents. 

Chap. VL 

The Organs of 

Bespiration. 

Chap. VIL 
The Skin, 



Chap. Tm. 
77u Oirc¥kUion. 

Chap. IX. 
AssimHaiion, 

Chap. X. 

The Nervous 

t^stem. 



} 



Chap. XI. 
l%e Organs qf 
Slpedal Sense, 



BiTiaion L 

Motory 
Apparattu, 



BiTiuon IL 

Nutritive 
Apparatus, 



Diyision m. 

Nervous 

Apparalms, 



it 

9 



42. 

43. t Taste. 

44. J 

1. Care of the Sick. 

2. Watchers, duty o& 

3. Treatment of Wounds, Hemor I Chap. XII. 

rhage and Boms. Appendix, 

* 4. Asphyxia. 

* 6. Poisons and Antidotes. 

State tiie An&tomy, the PhyRioIogy and the Hygiene of Mammals. 
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As-M'BU. [L-oM^tohMB.] Th.tiB« 


A«.I«^^1E. [L.I Before or <d (font iO 


gf the bod J wlileh liu betwMD tlie tliu- 


pince; DppDSed ID puaterior. 


n< mid tbo bollDio of Ihe polrti. 


A-TOT't. [Or. MUTi, ODrti; from .!», ner, 


iB-Mi'lllH. [L.] ThflfcUtthltOimiCliuf 


n!r.iindT,p«-.(e™,toke6p.] Thsgreill 


II nmiiwiX Knlmsl. 




Ab*.bp^™. [L. aft, BDd wriw, to ira^k 


of th* b-BTt. 


«p.] Tha tahiUtlon Pf . BM bj u 


Ar-pj.ii'ios. [LapparOptopnipiM.] An 






A-CHiL-us. AWrm ippUniltolhB tendon 


cartian fMHlB. 




Ap-ptKD'u. |L. oi, BDd pmden, to hxng 


Al'BU'flUI. [L. 4iUu). white.] ADHDlnul 


from.] SomotblnK sppendsd or Bdded. 










Al'THV-LIB. [I., nlwofuj, K «Mkel.] Por- 


A-B^CB'^OIC. [Qr. •IKX'^, araclml. H ipj- 


Uiping to the Bodkfli of the thrill. 




AM-Faj>'.-«3. [Or. ,m^. ampfii. both. 




MdpuK.ifM,l[ft.] A clasa Qt Bnimali 


cnvcis Ibe briin. 


» fomed » Jp livo DD iBDd will in 


Ab'bdi. [L.] Ariar Me. The (m of 


nUr. Atini8pftriodortlloireii.li,nca 


lifi. A term .ppUed to b pBrt of tb. 


thoy brtolhe bj glUs, at Knotbw by 






Ab'te-si. [Or. Ev 3^' ^r. And Tipm, 








Ibongbt tbal Ihs ■rleri™ contained only 


Ah-a.ti>ii'i.cai. Relating (0 the parte of 


Bir.] A iDbe through which hlood flows 




/<™> lli« heart. 


A-HiT'o-Hi. [Or. ara. ana, tUrouKh, nnd 






«wer,«>d..l(«,eiaM,(brm.l The nam. 




pfacartiUgooftbelarjal. 




Aa-PBn'i-i. [Or. a, a. not, Bud <r*ip|«, 


AH-fll-Ot'O-OI. [Or. OTTJUPI', OBl^CTlin, B 


ip*lBi., l>m.a.] Orlginallj, .rant of 


T«»l. md Aovot, &!W». ItlBCOu™.] A 


pqlw; no- njwd for suspemled raiiira- 


dmrrlptiOD of Iha •ast^le of the body, Bl 


llon or apparent death. 




Ag-uH-i-u'TioH. [I.iHlBndc<i<uKi.] Tha 


Ab-i-hu'cu-ll [L. aninmlcula, ■ lillls 




■DliDBl.] Anlniiilalli.tiireonlTpMcep- 


or •.>l[it nibaCBDCs of (be body. 




AB-TBAO'l-Lira. [Or.] ThePBDieof slnne 


A«-mi-l0'8i. [L. nmm/iK, b rlDg.] For- 


of the fbot; one of the taml bona. 


nlehad with rings. The ume Ba the b> 


Add.ii-o'bi-1i». [L. oiKlto, to bear.] Pep- 


ticuiBta BUlRiali. 


Odnlnglolbaorganofhaaring, 


AH-Iui'ir& JL. sn'enHa, a yBrd-arm.] 


AD'BI-SLa. [L. aHTiculO, the eiternal ear: 




from mrii, Iha ear.] A cbtIIj of tht 


Uu BTticDlata or BDoaloiD. 


heart; Iha "deaf w." 




GL08SABY, 

inppo»d drowtinen 
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ll/«-OT. [Ur.tJ^ tie. to l-iDi.] Apor- 


Ln/A-KBT. [l.%Moblad.] Anrong, ■ 




oompaiit Biibitanca eerUng K bind ona H 


iH-o'lKa. [U innd^ to totl A front 


bo.oto«,otbe. ■ 


^H tooth tbU euttor *lyid«. 


Li'™. TbeUrR™tiilandlnlh».ysBn.. H 


^^ b'DB. [!..<»««, to .bow.] TlntDrefln- 


1> 1. situated I.OIDW tbe dUpbragm, >od H 


^H eh; the poloEing aoEer. 


...r=,..thobi,o. ■ 


^V.b-PD.BO'BI-A. (L.] A cluH ct Proloi™; 


l,OBl AroundpmJ,tftingpMtofanor6an. H 


^B » all«d from Ih^rr fi^oMt o^orreoce 




Ig or^uila InrdaKing. 






LnM'B.B. [L. (ii»i6Kj,lh«loiiu.] Pertala- 


.(BlMChofbird^ 


tug 10 th9 l=iiu. 


I«-s<™-i.™.'t., -iBii. [L. in, not. and 


Lthph. (L. imp^'i, -ater.] A colorlea 






K pcop»o.mo. 


VMK,]. called Ijmpb.MfB. 


^H •Xb-bictit'o-bi. [L. inKduM. an Idboci, 


Lth-fiut'iii. a reixel nf lulmal bodin 


^B wro,Id.™Qr.l y.ii,g upon 1™«U. 




■ iB-Tm-HHi'.!- [L. i.,lT, belweon, aod 




o»ia.«Mli.] BonwBa the rilw. 




iB-TIB-KiJL'nrll-XI, IL. ill(n-, bptWrtll. 


nr qnanlity. 




all«'lI.I.^-^*, [L.) Jncludanianaadall 






to-mi-™,'«-Biwt. [UJ BBt-eenlhev^r- 


llAB'aow. [Sax.) Aeoft.oliw;lDon..ub- 










that emend, rrom tlie rifihl Qrlflc. or the 


lo chew.] . Tha name of a muscle of tha 


noniBch 10 Uie auu.; about Ihtrt)- f*al 


fao. 


lODB. 


MAS'TI-OAIH, MaB-I.-M'ti™. [I^ MiMM.] 






that Burronnda the pnpil of tbe eje. 


Mas'toid. [Or. Ma<rro;.«uA>i, breast, and 


Ptihi. a bard, nulid, flno-Knun.il .ob- 


e.)n,rf&«,fora,.] Tha nam. of a pro. 


■taoce of a flue whlla color ; the msk 




ot.D..|eplwpt 


Jl.tii-'iA. IL.) Th* ja-hmp. 




Mi-.'T<.a. [L. ««,, .0 go.] A pa«.«s or 


ftjn-imc, tK,eiDplr.) A portion of the 








jB'Qn-LW. [L. j«I^«, th. PBok,) Eo- 




laUng to lh= throat; Iba Breal .oh» of 


Mc'Di-uu, -•. [I.] Thsapaceornbelancf 


the liMk. 


Ibroogh which a budj pwMui to any 


Li'Bl-L [L.7 TholipHL 


M«D'DHJ-M, [I,.m«i«lta,niBrrow.l P«f 


Ub-i-iukth. [Or.] ThaInlm;.ll»r;iH> 








LioH'H-mi- fL. titJirjima, a tear.] Por- 


ofth-iTi-aloord. 


tnlnlng la trar.. 


Mb-bdi'la an-KA'tlB, The eplnsl cord. 


lio^lt [L. loo, milk.] A .mall tobo 






ilcilhloshiD fonasd t; Sbrn Intonrmon 


ftvm the inl«tlne to the thoraclo doct. 


lite network. 


tlB-TBi. [Qr. Xn^ivi*, lanini.] Tb« up- 


Mse'EH-iEii-i. [Qr. iimot, main, in tb» 




mldlt, and imjiov, tnUran, Iha lut«- 






bn«d.] A tena applied to eoide mos- 




cliv. 


col u am. 


ttTl'TOB. [L.lwi,t<>ralM.] An.niBap- 


Ma-Tl-C'R'FOB. [Or. (imi, ntla. after of 




"'■"""""J 
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^Vtl-u'»it. (L. i«ri«. ■ w>11.] A box* 


PUB'Bi. [L pfeeu, lo «»<r» logelhff.] 


^H ortheBknll. 


Any onloii of OBrT«,™»l. or Bbro. ip 


^V Pi-Bot^. [Qr. Ti^ 1-iro, neiir, «nd 








mr.] Ths nuiiE of lh« l»rgMl lalifarj 




g1»nd. 


Kh,] BelonglDg ta bnlh Iba atopiacli 


F:I^ll'i,-k [L.] The knee-pan. 


■Dd lungB. 


PlTHHT'l-ei™, -01. [Or.rB»«,Jwl'iiw, pM- 




^H Uua.] The tuEdB of the tOnrth piJr Df 






A dcMripIloB or the lungi!. 


^H PlcVl-HAL. [L.] PerUlnlngtnlhecbnt. 


PaL'm. [Ur. roXvi, poAu, nanT. coot, 




P»M, tool.] An aqualio Bnini»1 of ibo 


^1 .n^lied to puU of IhB b»!D from Iho 




■ re«™b>»n«U,.fl.-e™.,... 


Posa. [L.] A btjdgo. Ftma wrMi, ■ 


^H Pn.'nt [L-] Th. Uaelp farmed \.j tb« 






In t nirred form from ona side of Iho 


^f domea. 


cerebellum lo lbs olber, ipanniBg Iba 


Fn-BMORifc [L.jwiiw..f«itber.l Ha.- 


medDlU olilopgaU. 


ine th« to™ of <l f«tber or qutlL. 


POB'T,H) Dd'ba. [I^ h^ portion.] The 


P.E-1-OUl'M-™, [Qr. npi, peK, Kunnd, 


f.rlali>orre;el|!h<ta|.alr. 


and KipSii, lardfa, tbe h«rL) A mmii- 


PoR-n-o MoLtiB. [L., soft porllon.] The 




aodilorynor,e,«tenlhpaLr. 


P««-w!Ri'Fi-nii. [Or. inpt. peri, aronod. 


PoKrti-OB. [L.pe«,anM.] Oppoied to 


■Dd ivu»r. briuilm. tba cmidnin.] A 


aDifrior. 




Prb-hih'biob. [L.] Grasping; eeWng. 


Pnw-M'TO-Dit [ar.«|H,pirt,Moand.eod 


Phj-ra'tok, [L, promur, turned donn- 


s.m»>,iMl«n.iibDne.] A meinbno* tb»l 


irard.] The muHelv of (ho forearm that 




movet tbe palm of the band down- 




«ord. 






loiniDlTft] AlnoveliientlikBUiecrawl- 


fan. ««n, animal.] Tba Infuaorli or 




lowegle1a»ofa>.bn>1a. 


Pk'm.,-h.iit. Dnrsblsi iKrtlDE. 


Pao-YEH.^^Iir'D-l.lja. Tbo aecnnd or true 


pRMPi-Ki'Tion. [L. per, tbrongh, sod 




Jp<n?, lo hreglhe.] The eicrnllon from 


Pr..«eE.'.o. 1 [U p.I~s He lonp.] 


^B the akin. 


FdlIiihu-si.; BeloDglDg or rehitiag 


^K Ful'ahi. qu. [Or. f^iAgyt. phalanx, ma 




^H ntm^.] -Three rows of inmllbuoeafotui- 




^H lii|[lbeflDi;er>orui«. 


Iha IrH tlirouiih which Ihu raja of light 


^H Pbab'isi. [Or. *«^t£, pJlamniJ Th6 


fuuH lo tlio retina. 


H «,perp.,..r.he™o,U-g«. 


PT-io'Bni. [Or. nkMiw, p«Jir™, B g»le- 


^m P«l-i-ML'a*I. [Qr,*w«,p(™i.,t..tore. 


kerper,] Tbe lower orlfloe of the elom- 


^H .dd Aoyo,. (G(ro>, a dl«oiir«L Tb« Kt. 








■□1 null and plinla. 


Rilii-iig. Ths nama of one of lh« boHM 


IYa Mt'TEK. [L. good mother.] The 


of Ibe IbreuTn. 




B»-ot-a't*. [L. radio, to ah™i rar'O lo- 


bndi.. 


cludoi lhD>9 aulmali wboee parts are 


^ Pu-IIB'lIJ. [Or, irAoTW, ptolilj, brood.) 


uTouged round an uig and on ona or 


■ ■ A muKle of Ibe n«k. 




H P«r'«».-». [Qr,T»«,pipta.r«,th..ld..) 


Hi'pl-iTi. Ha-dog llDM or BbtM that 


■ A U.i„ i».mbrane tha. cover, .bo Fdride 


diverge from apoipt 




BiD'tON. [K] Bttalgfat. Tb< (hbd ud 


H L. ot I'he'ltlep. '°'"^ 


lut porliop of the IntwUpA 


1 A 




Biuh'ach. The prineipal orgui of Uie 

Sim'TOI, -*. [L. slemn, to ipreni).] A 

BOB-eu'vi-iH. [U mft, ondcr. and eiaoij, 
IUDKt»d undec tho cUvldi 
Mua. [L,™*, under, and. 






in.] S 



[L^iiflnta.} Ttaa large 1»iw of 

A neb-tlka atrDRlTin connltat- 

ieelBmenUrjjrtniclar8orw.iaiBU. 

[U] A gl.ndnlu- Iwili In tb( 

t, .«. [Or. tpax^, Imcliai, rongh,] 
rindpipv. In iaiccls Ihs air-Cqliel 
minify In tlMlwdr. 



Tri-cdb'fid, [I. til, Uiree, and a 
j»inL.J ThB tllnngulu- valva in 



. [L. ««, to aew.l Tho I 



Brv-o'Ti-iL. Fertainltig Co ayiLOvla. 
An BWeinblnRO of organi 
if th« RUDe tluuea and Inta 

Tufna. [L. lin|r>>, I tanch.] That 



Taunt. Tfae priaclpalpiiTtDf the iotylo 

lich tha UmtiB ors srUeolltod. 
To'bek-clii. [L.Mitr.abnncb.] Aplmple, 

Td'boll [L.1 a little tube or pips. 
TdhIu-jia^eii. [L. hirfco. > wblrling.J 
Thrw rolIM or cooTDlntrf plalM of 



THO-Ril. [Qr.J Tbalpa 



ileld. AcarUtaEeufllia 



J 
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Vket^i-bba^-a [L. oerio, to tarn.] A Joint | 
of the spinal column. 

YwKt'ErBKAVMS, [L.J Animalfl which haTe 
an internal skeleton supported by a ver- 
tebral or spinal column. 

Yn'i-CLi. [L. vetiea, a bladder.] A little 
bladder. 

Vn'Ti-BULX. [L.] A porch of a house. 
A cayity belonging to the ear. 

Vil'li. [L. viUmSf hair.] The thread-like 
projections from the inner surface of the 
membrane that lines the small intestines. 

WnvB. [U, poison.] Foul matter of an 
ulcer; poison. 



Ti'TAL. [L. vOct, life.] Pertaining to life. 
YiT'BS-ODa. [L. vitmm, glass.] Belonging 

to glass. A humor of the eye. 
Yo'mib. [L., a ploughshare.] One of the 

bones of the nose. 

Zo-ol'o-€IT. [Or. ^ocSf, «o0ta, an animal, 
Aoyof , logoSt a discourse.] That branch 
of Natural History that treats of ani- 
mals. 

Zto-o-mat'i-oub. [Or.^vyof, Mvottftyoke.] 
A term applied to some muscles of the 
fiBU>e fh)m their attachment. 





I 


^ INDEX. 4 


■ 




Cmmnnra, 180. J 




^H Ph^BialoK^ of. 79. 


Cnrii, 69. 




^m iiygiap««r,ea. 








ClMOT.AtOB<OBa.«,lia. 




^H Alm43.9I,114. 


Ph^HoIogy of, 121. 




^H Aik-Oelu, 84, BT. 


Il7gi™eof,12a. 
















^H AntTon. SenDlllon of. 8. 


CUCOTI, 16. 










^ AinraueA. M. 3S, 72, IM, 12T, I5a 








CnBi™, 10*,10». 






CoMS,Tr6alm!ntor,m. 




AkteiiV, PulmonalJ, 86, IIB, 


Cbistallixi Lzsi, I6T. 






Cuiion, 103. 




ji 1 AaFBTUi, fnin Drowning. ISO. 
h^ from Qarlonio Acid 0«1, 180. 






DraniB. m. 




^H Akihilmiok, M, 130. 






^H Aimioiii, of lbs Heiirt, lie. 


Diet, 144. 

DIQE8T1TS Oaoun, Amlonir of, 6L 




BiiBiHa, 112, ITI. 


Pl,rsiology«r,67. 




B.PS, Mating of, 172. 


Hyet-no of, S9. 




BiL.,6S. 






Buu»,D6flniHonof,M. 






^ Bloob, TempiTttu™ of, M, U8. 


BiR, 162, 154, 166, 




^L BUOD-Vl!»>U, 8C. 


Efidehkis, 103, 107. 




^H SOHIS, ADSlOIIiy uf, IS. 






^B Phjaiologyor.SO. 


EpirniHiL CiLia, 9, 67, 




^B Rrgiot>eof,32. 






^H Bb.i«, 130. 


Br,, 156, 159. 182. 




^H BKOKOdl, 84. 


Pralfctiiig OrgaoB 0^ IM. 




^H BUKNS AHJ SOILDH, 178, 


iKlt, BODXS of, 14. 




^" C*?iLHiu«a, B6, lis. 






Cuwuoa AoiD, ST, SI. 


F«rrmn,,sa. _ 




Ouinn, 17. 


FELO»,24. 1 






Fmo., 15. 1 




Cu,l»,D»flni«oni>r.O. 






^ OnDiH,i.ii>.135.13S, 


PlBll.M. 




^K CEUnU>3pini.LSl9TBM,13t. 


FlBHH,l>uaDftionof,27, 






l\Kin.«i«ntltyof,flO. 




^H ObUT, ConiprtHlon of, 33, flt. 


19S 


-M 
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Food, Manner of taking, 62. 

Conditions when received, 63. 
Fko8t-Bitk, Treatment of, 179. 

FUKOTION, 8. 
FUBOULA, 30. 

Oanguons, 133. 
Oastrio J digs, 58. 
Glands, Definition of, 62. 

Lachrymal, 169. 

Lymphatic, 77. 

Mesenteric, 77. 

Oil, 105, 108. 

Perspiratory, 106. 

Salivary, 53. 

Secreting, 131. 

HaibtFolucles, 105, 109. 
Hkabt, 115. 

Anricles of, 116. 

Tentriclefl of, 116. 
HxAT, Animal, 89, 132. 
HncoBBHAOK, Means of Arresting, 177. 
HUMZBUS, 16. 

Htdrogkh, 89. 
Htgiznx, Definition of, 8. 

Inbxots, 127. 
Imtkstikss. 64. 
Intxstinal Juiob, 68. 
Intbbtkbratxs, 25, 49, 71, 126, 160. 
Ibis, 157. 

JOIKTS, 17, 21. 

KiDNSTS, 131. 

Labtbinth, 163. 
Laohbtm AL Appabatus, 159. 
Laotbals, 77. 
Labtnx, 82, 90. 
Ligament, 18. 
LiClHT, 43, 114. 
LxYXB, 65. 
Lungs, 84. 
Ltmph, 78. 
Ltmphatios, 75, 108. 
Duct, 77. 

Mammals, Definition of, 26. 
Medicine, 173. 
Medulla, 19. 

Oblongata, 134. 
Membbanb, Basement, 9. 

Of the Brain, 13ft. 



Mjbmbbane, Mucous, 9. 

Secreting, 131. 

Serous, 9. 

Synovial, 9, 16. 
Mktaoabpus, 17. 
Metatabsus, 16. 

MoLLUSCA, 25, 33, 72, 101, 127 161. 
MoTOBT Appabatus, 12. 
Mouth, Structure of, 51.' 
Muous, 9, 58. 
Muscles, Anatomy of, 86. 

Physiology of, 39. 

Hygiene of, 42. 

Of eye, 168. 

Respiratory, 86. 

Intercostal, 86. 
Mtologt, Comparative, 48. 

Nails, 106, 109. 
Nerye Centbes, 139. 
Nbbyks, 133, 136. 

Cranial, 136. 

Cutaneous, 106. 

Spinal, 137. 

Sympathetic, 138, 14a 
Nebtous Ststzm, Anatomy o^ 133. 

Physiology of, 139. 

Hygiene of, 142. 
Neurilema, 136. 
Neubologt, Comparative, 148. 
Nitrogen, 87. 
NUBSX, Duty of, 171. 
NuTRiTTVE Apparatus, 51. 

(Esophagus, 53. 
Oil-Olands, 106. 
Organ, Definition of, 8. 
OsTXOLOQT, Comparative, 24. 
OXTGXM, 87. 

Papillb, 104, 108. 
Palate, 61. 
Panobeas, 55. 
Pancbsatio Juicx, 58. 
Patella, 15. 
Pelvis, 14. 
Pebioabdium, 115. 
pxbicranium, 19. 
Periosteum, 19. 
Perspiration, Uses of, 108. 
Phalanges, 16, 17. 
Phabtnz, 53. 

Phtsiologt, Definition of, 8. 
Plbuba, 84. 
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Plexus, 139. 

pNkUMONOLOOT, Comparative, 97. 
Poisons and their Autidotes, 180. 
P&OTOZOA, 26, 34, 74, 101» 128. 

Rabiata, 25, 34, 74, 128, 151. 
Radius, 16. 

Beptilbs, Definition of, 27. 
Respiration, Artificial, 180. 
Bespibatort Organs, Anatomy of, 82. 

Physiology of, 86. 

Hygiene of; 91. 
Retina, 157. 
Ribs, 14. 

Sacrum, 15. 
Saliva, 68. 
Scapula, 16. 
Secretion, 131. 
SiCK-RooM, 93, 172. 
Sinuses, Tenons, 127. 
Skeleton, 18. 
Skin, Anatomy of, 103. 

Physiology of, 107. 

Hygiene of^ 109. 
Skull, 13. 
Sleep, 146. 
Sbseping-Room, 93. 
Sound, 166. 

Smell, Sense of, 154, 156. 
Spinal Cord, 134, 140. 

" Column, 14. 
Splanchnoloot, Comparative, 66. 
Spleen, 66. 
Sternum, 14. 
Stigmata, 100. 
Stomach, 64. 
Sweat Glands, 106. 
Stnoyia, 9. 



Tarsus, 16. 

Taste, Sense of; 167. 

Teeth, 61. 

Tendons, 37, 40. 

Thoracic Duct, 76. 

Tibia, 16. 

Tissues, Adipose, 19. 

Cellular, 9. 

Mnscnlar, 9. 

Nervons, 9. 
Tongue, 167. 
Touch, Sense of, 168. 
Trachea, 83. 
Trunk, 14. 
Tympanum, 162. 

Ulna, 16. 
Ureter, 131. 

Taltes of the Heart, 116. 
Veins, 119. 

Absorbent, 78. 

Hepatic, 121. 

Portal, 78, 121. 

Pulmonary, 86, 120. 
Ventilation, 92, 173. 
Ventricles of the HMurt, 116. 

Of the larynx, 83. 
Vertebra, 14. 
Vertebrates, 26, 26, 48, 66, 97, 124, 148, 164^ 

167, 169. 
Vestibule, 164. 
Villi, 66, 69. 
Vocal Cords, 83, 90. 
** Organs, 82, 91, 96. 

Watcher, Dnty of, 175. 
WomdebtNets, 126. 
Woomm, Treatment of, 176^ 
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SUGGESTIONS TO TEAOHERa. 

iTo would Hoggest ttaut the pupii flsrerally examina 
-apersed with the leit in oonneotion with the leiKin 
iritj bolwcen those and the charU will enable the 
Mher to oonduot his teoitation traai the liiller. 
tDBtion of &D orgun, ur part, un an nnmlomioal ont- 
ts itrnstnra, while other members of tbo clua note 
omenta. Another pupil mn; giie the oae of that 
organ, and, if neoosaary, others may give an eitended explilDatioi 
tbird iB^y explain the laws on whiob the health of the part depend 
other membDrB of the cIb«b ma; eupplj nhaC has been omitted. Af 
pimenling the Bubjpot in tho form of topics, quoBtions may be propos 
misononsly from each paragraph, and where eiamples oonnr in the 
other MialogoDs ones be given. 

If the physiology and bygieno of a given subject have not been studied, I 
eonfine the reoilalion to those parts only on which the pupil is prepared. J 
When praoticable, the three departm-ents should be united ; but thii oan aoly 1 
be done when the chapter on the hygiene has been learned, while the pbjsl- I 
i>lagy can bo united with the aDatom; in all ebaptera upon pbysiology. 

CHART No. 1. 

OSSEOUS SYSTEM— HUMAN AND COMPARATIVE. 

A. Sonet of tilt Human Body.—l, Tho fronUl bono. 2, The superior n 
illary (upper ja-.bono). 3. The inferior maiillary {lower jaw-bone), t, ] 
The oervieal vertebrn (bonei of the neck). 5, The dorsal vertfibra 
of the back), e, The lumbar vertebral (bones of the loins). T, The 
(tbo basis of the spinal column). 8, The temporal bone. D, The Boapnla I 
(ahonlder-blade). 10, 10, 10, The ribs. 11, 11, The innominata (hip-boDM). J 
12, The humerui (arm-bone). 13, The radius. U, The ulna (bones of tha I 
fura-arm). 15, The earpuB (wrist-bonei). IS, 16, The melaoarpue (bonei of | 



I 
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the palm of the h&nd). IT, 17, TbD pfaalangeB [flnger-bones)- IS, The femur 
( thigh -b an d). 19, The psteLla (koee-pan). 20, The tibia. 21, The fibnla 
(bgnesoftbeleg). 22, The laraua (bones of (he inatopl. 23, 23, The meta- 
tuEus (bones of the middle of the fool}. 2i, 24, The phalanges (too-bonea}. 
i&, Ligaments of the ahouider. 25, LigtLmDniB of the elbow. 27, Ligament) 
of the wriat. 28, Ligamenta of the bip-juint. 29, Ligaments of the knee. 
80, Interoaaooua membrane, 31, LigHmcnta of the anltle, 32, The clariolB 
(collar-bone). 33, The aternum (breaat-bono). 
[ B. fioHH o/ iht Oua.—l, The frontal bono. 2, Tho npper jaw (anperior 
F mBiillar;). 3, The lower Jav (inferior maiillar;). 4, The eervieal vertebm 
(hones of the nock). 5, Tbo domnl iDrtebrEe (booea of the back). 6, T, The 
lombar tortebrffl. 11, The saoral Tertebrre. 8, The oaudal vertobrie. 9, Tbo 
■capula. ID, 10, The ribs. 12, The huiaenis. 13, U, The radiua aad ulaa. 
16, The carpua. IB, The metaoarpua. IT, The phalangea. 18, The femnr, 
20, The tibia. 22, The tarsua. 23, The tnetatarjos. 24, The phalangea. 

C. Boaet af the Bird.—\, The heiid. 2, The superior mandible (upper 
jnn). 3, The inferior atandiblo (loner jan). 4, The cervioal vertebra, b, 
'f he dorsDl vertebiffi. S, The lumbar and sacral vertebra. D, The Eoapula. 
10, The ribs. II, The eacrnm. 12, Tho humerus. 13, 14, The radius and 
Blnn. 16, The oarpus. 16, The metacarpus. 17,17, Phalanges. 18, The 

' Dimur. 20, 21, The tibia and fibula, n, 23, The taraoa aad metatarsns. 24, 
Pbalanges. 32, The coraeoid bone. 33, The elaviele (faroula). 34, The 
(ternum. 

D. Bonti o/ (Ae TQrtaUi.—\, The head. 4, The eervioat vertobrffi. 6, 5, 
The doreal Tortebrie and uarginal piatea. S, 6, TUe lumbar rertohrsu and 
Bonnectiog ribs. 7, 11, The sacral bonei. S, The eaudal vertobrEe. 9, The 
■oapula. 12, The humerus. 13, 14, The radius and ulna. \i. The earpus. 

I le, 17, Phalanges. IS, The femur. 20, 21, The tibia and Bbula. 22, 23, 
[ The larsDS and metatarsua. 24, Phalanges. 32, The elaiicle. 33, The cor- 

B. Bona of (Ke FUh.—\, The bones of the head. Z, The upper jaw. 3, 
The lower jaw, 4, 6, 6, Tbe doraal aad oaudal vertebrffi. 8, The first dorsal 
fin. 9, The second dursal fin. 10, One of the ventral fins that corresponds (o 
the lega. 12, A pectoral fin which is anslogous lo arms. 18, A ventral fin. 

F. Diagram of an ^nnuroaa.—l. The taaoular (blDUd-veescI] sjslom. 2, 
The digestive system. 3, 3, The ganglia (nerrous) system. 4, 4, A series of 
Tinga of hardened skin which forms an external skeleton. 

ti. Diagram of a MoUutca.—l, Tbo digestive eanal. 2, Tlie heart. 3, 4, 
*, Oanglia (knoU of nervous matter). 

B. Diagram of a Badiata. — The star-Qsh. 1, Central aperture. 

CHAET No. 2. 

UVSCULAR SYSTEM— HUM AH AND COMPARATIVE. 

A. 3fuae;«o/^Hni<>n£»i';.— l.TheDcolpito.frontalii, i, The orblonlaris 

pftlpebrarnm. 3, The levator labii soperiuris. 1, The ijgomatieui. 5, The 



KEY TO NEW OUTLINE ZOOLOGICAL CHAHTS. 



mauster. 6, The orbioaUris mis. 7, The tempomi, 8, The Isntnr aneali-, 
orit. 9, The dcpressur labii inrerivria. ID, 10, The di^ltoiJ. 11, 11, Tl 
peetaralis majat. 13, The lujiiuatgr radii ionguii. U, The Sexor aarpi uId»- 
ria. 16, The floior digitunnm. 16, The reotus sbdomiDBlii. IT, Thi 
liD*. 18, The Bclduolar Iodkhi. 1», The TeeluB femoria. 20, The Taitni 
eiternus. 21, The vastui inlerou!. 22, The tcsdoa pnteUn. S3, The gu- 
troonemini. 21, The Uhiilu nntiom. 2S, The eitensor lungua digitoriom. 
26, The abort eitenior maioles of the toee. 27, The AdduuUr muiclB of the 
great tue. SB, The sorralua msgnas nnticDB. 29, 29, The psoaa mugnua. 30, 
The IngaiiiBl ring. 3t, 31, 31, 31, 31, 31,31, 31, The tendoQti af the wriat 
and Gagora. 32, Tbo Bterno-bjoideua. 33, Tha aterno-aleidQ-maBtoidEiia. 



m 



31, The I 



B. 3, The t 



— t, Tbo occipito-franUlii. 
ster. 1, Tbo levator labii 
eiiua. 10, The! 



2, The orhioatarii pal- 



i. The 

dersi. II, The pectoral le. 
18, The opening of tha J 
mnmmorj arterj and TeLn (milk-yeiDs). 19, The rectus fomoria. 2l), 20, 28,J 
Thegluteii uubcIib. 

C. Mutclei of the Bird— I, Tha oooipito-froatftlis. 2, The orhionlaria pal-J 
pcbramm. fi, The mitaaeLer. T, The teoiparal. 10, The deltoid. II, Th^ 
peotoraliB. 13, The lerator caudie, H, The extenaor metacarpi radlalis la 
gae. 19, The reetaa femoria. 29, Tbo glateii. 23, The gaatroaoemi 
The aitoDaorlangus digitoriau. 33, The eterno-oleido-DiaBtoideiis. 31, TtM 

D. Jfucfe'o/ai rortoiie.— 1, ThedigBiitriiiaa. 10, 10, Thedaltaides. 1^1 
The ulnaria internua. 18, The eartnriua. 23, 21, The gastrocnemi 
The eeiratas tnagnna. 31, 32, The Qeiares digitoriuni. 34, Tbo biceps bra^ 1 
ohialJB. 35, The ttiaepa btaohialie muacle. 

E. Matidci a/ Che Fith.—l, 2, 3, and a, b, a, represeat the ligiag nrra 
ment of the maBclea a( the tiah (mjaaoaima). 

F. Diagram of an I«iect.-~J, The head. 2, The first aegmeat of the i 
with the flrat pair of lega. 3, The second aegmeot, with the Beoond pair (*J 
legs and the first pair of ninga. i. The third segoieDt, with tha third palf,fl 
or lega and aecond pair of winga. 6, The abdomea without Icga. 

CHAET No. 3. 

NUTRITIVE SYSTEM-HVMiS AND COMPARATIVE. 

A. Orga«a of Afoi..— I, The parotid gland. 2, The aubmaiillarj eiana.rj 
3, The aablingual gland, 4, The cesophaguf. fi. The Urynx »ad I 
A, The left lung. 7, The right lung. 8, Tbo heart. 9, The vena eava ds- 
ioendena. 10, The aorta. 11, The pulmonary artery. 12, Tbs Btomaofa.J 
13, The left and right Inba of the lirer. IS, 15, \h, The large iuteBtii 
IS, IB, IS, The amall inteatine. IT, The diaphragui. 

B. InUnial Orgaut of Oil Shcep.^1, The Grat atomaoh (rnmen). 2, Tl 
aeeond alomach (retionlum). 3, The third stomach (maniplioa). 
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KEY TO KEW ODTLINB ZOOLOGICAL CHABT8. iv 

fourtli ■tomach (abamaenm or reuiiet). fi. The daodeanm. fl, Tba Bpleso. 1, 
Tile iDleetiniB. 

C. Orjanj 0/ a mngid KepHle.—!, The TentrioU of the heart. 2, 3, Ths 
auriolea o( tho huart. t, 5, fi, Bload-veasels. T, The tracbEB. B, The longa. 
e, 10, 11, Ths liver and its uppendagss. 12, The Blomaah. IS.Tbe duode- 
mun. 14, 15, 16, Tbo intcatiQBs. 17, Tho Dlonca. 18, Ths osBCa. 

D. Diagram 0/ the Orgatu of a Frog.—l, The hearL 2, 2, Arobee of (.ba 
HOrta. 3, 3, PalmODar; arterj. i, i, The pulmanar; veins. 6, The Tena 
«a>a. 6, The dlgeBtiTe canal. 

CHART No. 4. 

DIOESTIVE SYSTEM— MVMAS AND COMPARATIVE. 

A, Digtttiee Orgam of iSm.—\, The upper Jsw, 2, Tbe lower jaw. 3, 
The toDgae. 4, The haid palate (roof of tbe month). S, Tbe parotid gland. 

6, The BabliHgual gland. 7, The larynx. S, S, The cetophngaB. 10, The 
Btomaah. 11, 11, The liter. 12, Tho gn.ll-bladder. 13, Its duet. 14, Tho 
dnodenum. IS, The pancreas. 16, Tbe spleen (milt). 17, 17,17, 17, Tho 
small intestiae. 18, The cfficum. 19, Tbe appendix lermirnrmis. SO, 20, 
The ascending colon. 21, The transverse eo Ion. 22,22, Ibodoseendingnolan. 
23, The sigmoid flexure of ths colon. 24, Tbe rectum. 

B, i)i>H(i« Orga.«so/a Foicl.—», TheoaEophagua. 8, Theorop {ingluriei), 

7. The second stomach (proven tricu Ins). 10, The giisard. 11, II, Thetirer. 
12, Tbegall-blBdder. U, Thetailedacts. 14, 14, 14, 14, IheduodeDum. IS, 
The pancreas. 16, Tbe OBca (pouohea). 17, The large intestine. 24, Tho 
ureter and eloaoa. 2S, The traobea. 

C, Digtnice Orgam of on Oi.— 1, Tbe ojBopbaeus. 2, 2, Tbo rnmcn 
(pannch). 3, The socand stomnoh (relieulutn). 4, The omaSDm (manipliea). 
6, The fourth stomach of abomasnm (rsunotj. 6, The duodennm (inlesline). 

h. Digtilitv Orgav of on fnacl.—S, The crop. 9, The gullol. 10, The 
giisard. 14, 14, Tbeobji:flo(digeBtiTo) stomach. 16, IB, Cmoa (hile-tubcB), 
17, The intestine. IS, The renal vessels. 24, The cloaca. 

E. Digolin Organ' of the Stoord-Fiih 11,11, Thelicer. 13, Thebileduct. 

IB, IB, The cnoas (pooohei). 17, 17, 17, The intestine. 24, The oljaoa. 

P. DlgetHve Organt of lit Birring.— I, 1, Tbo air-bladder. 2, The air- 
dacC (pneumatic). 9, The iBsophagus^. ID, The aMmaeb. 16, Tbe cteoa. 
17, 17, 17, Tbe InteaUae. 

CHAET No. 6. 

ABSORPTIVE SYSTEil— HUMAN AND COMPARATIVE. 
A. AUorhsnl Feiseb <n Ifan.— 1, 2, 3, 4, 5, 6, Ljmphatio voiselBand gland> 
of tho lower eilremities. 8, Lymphalio Teasels of Ihe kidnej. 11, 12, Tho 
thoracic duct. 10, 10, 10, Tbe iotenioet&l lytopbatics. 13, Ljmphatics of 
the neck. 14, 14, Carotid arteries, 15, Axillary glands. IB, 17, IS, Lym- 
phatics of (be arm aod hand, to, Lj-mpbaticsorthoCufie. 20, Tho right in- 
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V KET TO SEW OUTLTHG ZOOLOGICAL CHABT8. 
BDmiiialE Teto. £1, The JuoctioD or the thoraoio daot with Ilia left inbolk- 

B. Sttlioa «/ (Aa Zayeri a/ tht Skin.^i, The dermis. 2, The gpidennU, 

■oe. S, Tactile papilln. 7, Sxcat or pnrBpir&tor; glaadi. 8, Its duoL 9, 
Spiral paeaage of the dnct throagh the epidermis. 10, ID, The termiiiBtioii 
of the dnot on the aurrice of the epidermia. 

C. Siu!tio<io/thtPapilliiaitdOlandto/thaStin.~'i,i,i, 1, Bidgeii of the 
ontiolf (oat perpeodicularly). 2, 2, 2, Z, Furrowa or wriaklea of the oulicle. 
3. Therpiderinia. 4, He ooloredlayer. &, The dermis. 6,8, 6, The papilla. 
7, 7, SmsJl fnrrons betwooo the pnpilSoi. 8, S, 8, 8, Deeper furrowa between 
eaob aouple of the papiJIffi. B, Cells filled nith fat. ID, 10, ID, The adipose 



1 



l.jer, 



rithDi 



n, II, Celluli 



ra. 13, Swcttt or perapin 
A perspiratory gland with a duct leas 
opecing inta the sheatb of the hair. 



UTJ gland, with il 



i, Oil-glandt, wiihdaati 



CHAET No. 6. 

SBSPTBATORr SYSTEit— HUMAN AND 0031PARATIVE. 



A. Rnpiralmy Organ, o/ Jfait.— 1, The larjni. 2, The 


traohea. 3, The 


light bronchia, i, The left bronchia. S, «, 7, Lobes of thi 


i right lung. 8, 


S, SnbdivisioDs of the brunobi or brunohial tubes. 10, 10, 


10, ID, Air oelle. 


11, 11, The diaphragm. 








S, The vena cava asccDdons. 3, The right leutriolo of th< 


B heart. 4, Tho 


loft venlricle. 5, 6, Tlie aotla. 7, The pulmonary ortsry. 


e, 0, DivieioQi 


of the pulmonary artery. 




0. StclioH of a tmnll ^fammal.—l, The reaDphagu^ 2, 


The trachea. 5, 


t. The lungs. 7, The heart. 8, The etomaoh. B, The IS 


.er. IB, 10, In- 


testinea. 11, 11, The diaphragm. 13, 13, The kidney ami 


i daot. 11, Th« 


brain. Ifi, 15, 16, The spinal cord. IB, 16, The vertebrse. 


17, Csftc 


D. Diagram of the Lwigi of a Bhd.—i, A bronchial tube. 


3,1, Dirlalonl 






B. U«g o/ a c™™.— 3, A bronohua. 3, 4, The bronchia 


1 tubes laid open. 


10, ID, 10, Apcrturoa of oommunioalion with air-cell(. 1 


1, 11, Abdominal 



igs. S, Baee of the sec 
I edge of each joint). ' 
7. JJiagram of Ihe Brc 
ch. 3, Broi 



» Waler-Ka!jiion.~~l, The head. 2, The baa 
:he first ring of the thorai. 4, The base o 
1 pair of feel. 6, B, 8, B, Stigmata (opening at ' 
, 7, 7, Traeheffi (air-tnbes). 
ial Leafict, of the Cud.—. 
,rplat, 



J. Diagram of the Circulation of lie Btaodlhrouah Ihe Bronchial Zeajhlf.— 
1, A aeotioD of a brooohial areh. 2, A aection of a bronebtal artery. 3, 3, 
An arterial branch along the outer margin of the proeeases, giving off atpil- 
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KEY TO NEW OUTLINE ZOOLOQIOAL CHARTS, VI 

l»rj TiHBeli lo the loftflets, 4, A TOin tli«t raoeivea tha blood from Ito oapil 
lariea of the inner margin of the prooBM. 5, Bronohial tbid. 

H. A PhxiH of Capillary Tmh,.. 

K. Diagran of the S^latice Position «/ the Shi>i-Te,,el, to the Air-«tHt.— 

I, A bronuhial tube comnmaioatiDg yiiih the air-celie, 2, 2, 2. 3, A briniih 
of the palmonarj nrtcr; contsining bluish blood. 4, A brano!) uf e. pnlmo- 
nar; tsId oontaining scarlet or parified blood. 

CHAET No. 7. 

CIROnLATORY SYSTEM— HUMAN AND COMPARATIVE. 

A. Circalalioa i» Ma«.—3, i. The beart. b, The pulmonary nrterjr. 6> 
Its branch to tbo left Iniig. T, The vooa cava deneendeni. 8, The Tona 
eava nacendeDS. U, The doBaending B.<irta. 10, The right [emor&l artorjr. 

II, Tbo loft femoral vein. 12, The BubslavUn arter;. 13, The lubslaTian 
vein. 11, The jugular veiu. 15, The aiillar; vein. IB, Tbo broehial 
vein and arlery. 17, The kidney. 

B. Diagram of the Circulation in Reptile:—}, Ventricle. 2, Left aariole, 
3, Rigbt HuriclD. The arrows shon the diroclian of tbe blood. 

C. Diagram of the Circalalion in iht Fiii.—l, The porieardium. 2, Tbe 
Tentriole that reoBiTes blood from the body. 3, The ventriule that Bonds 
blood to tbe gills. 

D. Diagram of lie Heart o/ ifammoi,.—]. The Tens' cava descendens. 2, 
Tbe vena cava Bsoendens. 3, The right auricle, i. The opening between 
IbB right auride and right TenCriclc. b, The right vcntriolc 6, The trious- 

. 1, The pulmonary artery, i, S, Its branehes. 0. The semi-lunar 
valves of pulmonary artery. 10, The eepfum between the two vontrlolea of 
the boart. 11, 11, The pulmonarj 
opening between tbe left auricle and 

16, Tbe mitral valves. Ifl, The aorta. 17, Tbe semi-lunar valves of the a 
B. The Heart and Arliriet of a Snail.— 2, The stem aeh. 3,3, The i 
tine. 6, The heart. B, The aorta. T, The pnlmouary artery. 

CHAET No. 8. 
NEHrOUS STSTEM—HUMAN AND COMPARATIVE. 



A 


Se 


tion of the Human Braia and Spinal ColumH.—l, The eerebrnm. 


The 


eer 


ebellum. 3. The medulla oblongata. 4, 4, The medulla spina 


(spi 




ord) in the oanal formed by tbe vcrtebrto of (be spinal ootumn. 


U 


Jl 


ek vien> of the Brain and Nerve, in J/™.— 1, Tbe cerebrum. 2, T 


eere 


ell 


m. 3, The spinal oord. i. Nerves of tbo face. 6. Braoh 



J 
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KEY TO NEW OUTLINE Z(X)LOGlCAL CUAET8. 

oio gnngUonB. 8, B, Tbo tiglit and iaft ooron»rj plaiua. 10, 1 



i>. £<.» »/ It, Hr„i« 0/ a m 


•rie.—l, The cerebrum. 2, The oplio gaa- 


glion. S, The OBreb^lium. 4, T 






Tbo olfuiitur; gaugliuB. 2, Tbe aBiebrniii, 


3, The ojilio ganglion. 1, Ths < 




.piBid oord. 




P. Brain of a Bird.— I, Tha 


eerebrum. 2, Tbe optio guiglion. 3. The 


lembellDiii. 4, The meJnlla ubU 




G. Brniti o/ a fwA.— 1, Tbo 


olfiiotor)' ganglian. 2, The cerBbiam. 3, 


Ibe optis grnDgliDU. i, Tbe ci 


irebnllam. 6, Tbe medulla oblongata uDd 



n. i/trcouM j^iMm d/ llm BnclU.—l, 1, 2, 2, NerYona ganglions and 
I. Viasram of At Sarmm Snilota a/ lie C^liiHidt. 
J. flfuyrom of tlif Slar-Fiah.—'Iiia netmoa matter is arranged in 
aboat tbe moutb, nhiub Bcnds qB briLDubeii in diEerent diiections. 

CHART No. 9. 
SPECIAL SENSE— HUMAff A^D COUFAJtATlYE. 

A. Tke Ntrtatu Sgttiui of ««».—!, Tlla uunyololions of the large brain 
(oerebrum). 2, Tbe lesser bmla (cerebellum). S, Tbe earriosl nerreB. 4, 
Tbe donal nerToB. b, Tbe lumbar nerves. 6, The soiatic. T, The exter- 
nal popliteal nerve. 8, The tibial nerve. B, Median aod cubital n< 

B. SeciioB o/ the Globe af the Eye— I, The ohoroid coat uf the eja. 2, 
The uleiotic coat. 3, Tbe retina. 4, The ouroea. 5, b, The iris. 0, Tha 
pupil. 8, 3, Tbe cbambnrs of tbe eye 
Tlio oryaulline lens. 11,11, The vilre 
central atlerj uf the eye. 

D. l}!.ir;Utwii of lAc Trifacial {fi/ 
S, A braach Ibat (lasiee to the eye. 3 
(he upper jaw. 4, The branch that pass h g and teeth of 

tula (gastatory). T, Tbe terminal bran h b pp niaiill*^ dii- 

tributed to tbe face. 

D. SiiiribuUm of ihi Olfaclort/ j 
The fine diTlelons of this nerve on thi 

E. Fimo of ihe Ear.— I, The audi 
(msmbrana tympani). The chain of 
Tbe incus, and, a, Tbe stapes.) 6, ^I 



tbe middle ear to the throat (Eustachian tube). 
F. Campomd Eyes of tAc Bst.—Jls diviaioD into facets (highly msgBlfied). 
F. Paoeta still more highly magniSed, 
F. Facets with haira growing bct»L-en them. 
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EDUCATIONAL WORKS 
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Sanford's First Lessons in Analytical Arithmetic, 

Comprising Mental and Written Exercises. By Shelton P. San- 
), A.M. i6nio. Hair roan. 35 cents. 



link that Sanford-i t^ 



"le best . . - , - , - . 

bshed. In my judginenl, Ihey are •Cat \ Undint inlht PrUk SchaclitfAtiata^ 

Sanford's Intermediate Analytical Arithmelic, 

Comprising Mental and Written Exercises, By SheLtON P, 
Sanfoed, A.m. l6mo. 232 pages. Hair roan. 50 cents. 
"The deBign of the l»ak is 10 make 1 thought epifnderHi by the study of the 
Arithmetic an intellectual UEerciae. in- AnaJytic Syblem will provcoTineatiinBbla 
■tead of a iieneB af mere mechanical -vaLuetothe studeni id every departmenl 
aperaticms. The author has endJeavurcd of practical and nroreaaional lifev"— ^11- 
10 leach Ihe pupil Id ihiDk for hiraselfi tlur'l Prffaa. 
■Dd he believes that Ihe habiludes of | 

Sanfords Common School Analytical Arithmetic. 

By Shelton P. Sanford, A.M. 

Sanfords Higher Analytical Arithmetic ; or, 

llie Method of Making Arithmetical Calculalions on Principles of 
Universal Application without the Aid of Formal Rules. By 
Shelton F. Sanfokc, A.M. i^mo. 419 pages. Half roan. £1.50. 
■^I.havo eianuDedJProf. Sanford'! Ana- H. H. Tucksk. Fnil. of Mtr^«- a.h. 



lylicat AHtlimelic My aaminBliDU haa 



Ssiliiins, of welT-illiutnled 






ces."— Jamss McCluni. Prrf. of 

Malhtmalici and ABrmnmt in fkila- 



Smith's New Arithmetic. On the Productive 

and Mental System. By R. C. Ssiith. i2mo. Half bound. 
95 cents. Key, 95 cents. 



FUBLICATIOMS OF J. B. UPPtNCOTT &• CO. 
Chambers's Encyclopedia. A Dictionary of Uni- 

vcrsal Knowledge for Ihe People. Revised Edition. Re-issue dt 
1870. With Maps, Plates and Engravings. 10 vols, of 832 pagei 
eacb. Sold only by agents. Illustrated with about Four Thousand 
Engravings and Forty Maps, together with a Scries of Irom 
Eight}- to One Hundred Elegantly Engraved Plates illustrativo 
of the Subjects of Natural History, now for the first Unit appear- 
ing in the work. 
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" Every pablic And priT&te library will 
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Hforlon's and Leeds' Chemistry, The Siudenfi 

Practical Chemistry. A Text-book for Colleges and Schools on 
Chemical Physics, including Heat, Light and Electricity, and on 
Inorganic and Organic Chemistry, liy Henrv Mortos, A, M., 
and Albert H. Leeds, A. M. Illustrated with over 150 Wood- 
cuts, i2mo. Cloth. S2. 
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The eSbn hu > 






PUBLICATIONS OF J. B. LIPPINCOTT 5>- CO. 



Phelps's Natural Philosofky, for 

lies and Private Scudenls. By Mks. Lincoi 
tion, revised and enlarged, izma Half re 



■" Schools, Fanti 
< Phelps. New cdi 

Phelps's Chemistry, for Beginners. Designed for 

Common Schools, and the Younger Pupils of Higher Schools ai 
Academies. Revised and enlarged. Uy Mrs. Lincoln Phelps, 
l6mo. Half roan. 63 cents. 

CheiDislry 10 beginners. The aulhor has mi Ihnul offending 111 c ichot 
•nughl to prostht ll>e ekmeDU of Ihe | iu claHJia] beauty and prop 

Phelps's Chemistry, for Collegiate Institutions, 

Schools, Families and Private Students. New edition, revised 
and corrected. With an Appendix containing the latest d 
ries and improvements to 
i2mo. Halfroare Jt.sa 
Phelps's Lectures on Botany. Explaining the 

Struclnte, Classification and Uses of Plants. Illustrated upon the 
Linn^an and Natural Methods. New Edition. Revised and en- 
larged. With a Supplement, containing a Familiar Introduction 
to the Natural Orders, and an Artificial Key for Analysis of 
the same. By Mrs. Lincoln Phelps. The three hundred 
Half roan. $1.75. 



! Mrs. Lincoln Pkelps. 



uraJ Ordets." "I Ihink ,oLr work well I HoM. Wm. Daelingtok, M.D. 

Phelps's Natural Philosophy , for Beginners. De- 

signed for Common Schools and Families. New edition, revised and 
enlarged. By Mrs. Lincoln Phelps. i6raa Half roan. 63 cts. 

Tfae atleolion of the young should be I the poiieis of observation and tompariion 

Frick's Physical Technics. Practical Instructions 

for making Experiments in Physics and the Construction of 
cal Apparatus with the most limited means. By Dr. T, I'l 
Translated by John D. Eastek, Ph.D. Illustrated by 
Engravings. 8vo. Cloth. JSg. 



PUBLICA TIONS OF y. R. LIPFINCOTT »■ CO. 
Webster's Scries of Dictionaries: 

Priniajy School Dicdonary. 

Common School DEctionary. 

High School Dictionary. 

Academic Dictionary. 

New University Dictionary. 

Royal Octavo Dictionary. 

Imperial Octavo Diaionaty. 

National Pictorial Dictionary. 

Unabridged Roj^l Quarto Dictionary. 
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fode every other book or the kin 

Gasc's French-English and English-French Dic- 

tionaiy. A handy French and English Dictionary, containing over 
5000 Modern and Current Words, Senses, and Idiomatic Phrases and 
Renderings not found in any other Dictionary of the two languages 
(including the largest) ; and the correction for the first time of hun- 
dreds of vulgar errors which occur in all other French and English 
Dictionaries. By FzasiNAND E. A. Gasc Royal 34mo. f 1.25. 
"Thii !• a complete Encjclnpxdia of I "A< a liand twok on the Ilbnu?-tiibl* 
tfiE Fiench language. "—iVjufnuuiuLcit it will be very userul."— /'itiXi. Anf, 
FreFtiman. *' Admirably adapted id the nunnu fiv 

" Ilia. »e!udi;e, a very accurate andcon- nhich it ii <le>igaea."— A*. O. Tomo. 



Watson's Astronomy. Theoretical Astronomy 

relating to the Motions of the Heavenly Bodies revolving aiotind 
the Sun, in accordance with the law of Universal Gravitation, and 
embracing an analytical and systematic derivation of the fonnulce 
for the calculation of the geocentric ani] heliocenliic places, fur 
tlie determination of the orbits of planets and comets, and the 
correction of approximate elennents, and for the computation of 
Bpecial perturbations, together with the theory of the cotnbina. 
tions of observations and the method of least squares. With 
nnmerical examples and auxiliary tables. By James C. Watson. 
Director ofrlu Observaiory at Ann Arbor and Prof essoi of Astremmiy 
in iht Utavirsity of MicMgnn. 66z pp. Royal Evo. Cloth. {lo. 

"One of the most imporlan! acienlific 
■voiks thathavF yet Lasued from theAmflr. 
icao press is a volnme do TheDiedal A>- 
IronDiny by Profewnr James C Wai. 
of the University of Mich" 



booh 



'—Nm Ytrk /lutr/ra^n/. 



^i.1 






:»*K 



ibliihpj 



PUBLICATIONS OF J. B. UPPINCOTT &• CO. 
Ckauvenefs Plane and Spherical Trigonometry 

By Wm. ChAuvenet, Prof, of MatJicmatics and Astronomy in 
Wiishlnglim Univirsity, St. Lauii. New and revised edition. 8vo> 
Cloth, ffl.75. 
Allhougli thii work cmbnccs a inuch | kIi 
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yohvson's Analytical Geometry. An Elementary 

Treatise, embracing Plane Co-ordinate Geometry, and an Intro- 
duction [□ Geometry of Three Dimensions. Designed as a Text- 
Book for Colleges and Scientific Schools. By Wm. Woolsey 
Johnson, E A„ Assistant Profrsser of MalhimaHci, U. S. Naoak 
Acadany. Izmo. Cloth. %2. 
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Spherical Astrunomy, its special applications to Nautical Astrm- 
omy, and the Theory and Uae of Fixed and Portable Astronomical 
Inatnunents. With an Appendix on the Method of Least Square*. 
Amply lUustraied with Engravings on Wood and Steel. By Wu. 
CtutfVENBT, Prof, ef Mitlkematiii and Astronimty in Washingteit 
C/uanriUy, Si. Louis. (Univeraty tdilien.) % vols. Medium Svo. 
Cloth. f7. 
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dally for the use of Teachers and Learners. i2ino. Cloth. {1.50. 
By L. H. Atwater, Froftisor of Mental and Moral Philosopkj 
in Ike Callegt 0/ Nrai yersfy. 
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Samson's Art Criticism. Comprising a Treatise 

on the Principles of Man's Nature as addressed by Art ; together 
with a Historic Survey of the Methods of Art Execution in tho 
Departments of Drawing, Sculpture, Architecture, Painting, Land- 
scape Gardening and the Decorative Arts. De-signed as a text- 
book: for schools and colleges, and as a hnnd-booh for amaleur? 
and attisla. By G. W. Samson, Presidint of Columbia Cdlcgi. 
8vn. Cloth. S3. 50. 
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VoHia Slate Sufil. of Common Sc/vxdi. Second editii 
Clolh. 51-50- 
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Wickerskam's Methods of Instruction ; or, That 

Part of the Philosophy of Education which Treats of the Natnie 
of the Several Branches of Knowledge and the Method of Teach 
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